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»B82 0 0 3 -1 1 6 5 8 2 



[W*W 1 ) E3RI## : 1 9 t)l< ttEM#* : 3 9 T 

H*fc»a*©a[*ckrflEW«flt : i * e^j## -.4 4, 

EJIJW : 5 1 , E9W* : 52, E*l«* : 5 3 fc L 
<ttEJHW: 5 4T»frSft*75yRE*l£ra-S 

fcttsiKMtc ra— 07 a y BEwt^wr*^ w^h 

^gS<h-f*. E?'J## : 19t)L<WJS§: 3 9? 

»to $ ft* 7 5 y ss^ij t m- * fc re m— © 7 

5yBEJ«*****^y?> # *fctt*©*iE3«» 

# : 1 , EW«* : 4 4 , EJIJS^ : 5 1, E?'J#*§ : 
5 2, E»#f : 5 3t>t<ttEM« : 5 4T«bS 

ft*75 y re^j^h— *fcte*JtMicra--<B7£ y s 

E^J«r-&*-T*^>^^K^fctt-?-0*Si:0«^tt^ 

[§8*912] E?'J#-^ : 1 9 fcL<teEJ«#-*f : 3 9T 
**5$ft*7 5yKEyUtra-*fcttl|KMtcH-07 
^ y SEM*^t<&^^ K fe L <lrt08»^^ 
K £fcte-£-<D*fe ^E^J#-^ : 1, mm^: 4 4, 
E J'J#^ : 51> E^J#^ : 52, E?U#*§ : 5 3 fc b 
<ttEM#§: 5 4T*bSnS7$y»EWt^-* 

fcw*K«Hcm— ©75 ysE3Ri*-s*-r*^>^^» 

E^JS# : 1 9t)L<ra#^: 39 
T*to*ft*75 y *EWiW-*fctt*KttlcBI-© 
yayBEJiJ^ts^^H^fctt^JjtE^ 

# : 1 , EMS* : 44, E^J*-* :51, EJU#^ : 
5 2, E««:.53*>L<»E^JW: 5 4T«t)S 

K 

[»*9 3] tt#mE«fcB*£U-->^ft*fctt 
i«*3S2IS«CT)7 k ^ U-->^ffi*y h£ffl^T»Sft 
EEWH9 : 19t>L<«E««: 3 9T*b3ft 
*7S;«E«tH-*fcl«««l:B-©7SyHlE 
W***r*^?H*fctt-tO*iE3RI»*: 1, E 
: 4 4 , E?fl** : 5 1 , E?U#* : 52, EM 
#^ : 5 3 L < teEMS** : 5 4 TSfcSftfcTS 

»EyiJtH-*fcttsntMtcra-(7)75 y kew*«* 

[R#3»6] EW#*: 3 7T«toSft*7 5y»EM 
t|e|-SfcttllMMIwra-<075 yKE?US:«*r-6C 



2 
A. 

1111*918] EM**: 3 8T*£ft*iMEai£«# 

[R#919] EJ'JS^: 4 0 T»Sft***EW**# 
"tSDNA. 

[|fe £ *JSl 0] W*318Etta)DNAt«*r*aJAA 
10 [MfsRlgl 1] m&mi 0Ett<Offl»*.^#-TTJgK 
2) H*gtl lEtt<BJBHe»#£«*U 

3] E^J*-^ : 3 9T»$ft*7^y»EJU 

[iS*9il 4] RARl 3E«<Z>ffi#€«*LT&*R 
20 WR. 

5] ffifbiiftAcD*»rKTft*n*ai 4 is 

[R*K1 6] R#9l7fi«©DNA*fctt 

[R#9il 7] #h ho**L»«*«yu;*»*T**I«* 

911 6E«©»*. 

i»#9ti 8] ifymnmtfi^y hx^^mmi 7E 

[Ma«l 9] R3R«9E«W>DNA3;fcte 

[«*«2 0] M*3R7*fcttl»*3l9E«t©DNA^ 

£K«fcD*Sttfl:aft&R#9!2 OlEtoEMBS. 
[11*912 2] JftHUHWyiMTft*!!* 

912 lfS«g^KI$$fflIS e 

IIf*9i2 3] W*B7Sfctt»#J«9B«©DNArt« 
*»ttfbSftfcttDNARS?F£#fc httHJktt. 
40 [«*«2 4] DNAtfUJ-^-Sfi^SillAnu 

D N A IC»-T« 7 # D *-*-©MRTT»SI L ? <2>fg* 
912 3E«©#fc h«?LESfe 0 
[§1*912 5] #l:>MHtt^7tlttTftdR« 

[fif*9I2 6] M9l2 4ettO||tt(r. KKtt£ttl$ 
»*U U*-^-ifif t*Bt 4 : i t ft* 
£-f £R*9i7 *fca»*9l9E«©DNAt»*rft^ 

so ifiOXi? U-->^ffi. 
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[XHOttMftKH] 
[0 0 0 1] 

[»gB©KT*t*«#») *R91WU (i) EJW* : 
19t)L< f4EM»« : 3 9 TSto £ *l* 7 5 7 KE7U 
tlfl— *&tt*JtWK:n— ©7 5 7 KE^JSr-Sfi'f*-* 10 
^Hftfctt*©*. (ii) *"77>H:^ 

-^>/^ST$>^iB^JS^: 1, EM«# : 4 4, E 
?ij#^t : 51, EyJ#* : 52, ETUtt-ff : 5 3 t> L < 
ttE^J** : 5 4T*toS*l*7 5 yBEWilfl— *fc 

[0 0 0 2) 

14, «*/j:*;«>^»«e««lllOJ:5/j:i'3ttttH?' 

&1&fcM' J fo'M,<Ol' J t7 B $ — <D§?<\$ guanine nucleotid 
e-binding protein (BIT. G $ >/t£K 

>/^i7K«*5SLT7BoRJta««**r"f 

>^ttEW»««CJ:*EM11l«IO»«*«tlKafi : f« 

smz&< o>*aE ju^sa-r *&»*-<&«ke>ftae<B 



LfcsBU — • ^x — > • U7^f>3> (Polymera 
se Chain Reaction : £TF, P C R t D§f*"t£) ffilCct 

H^att^c Z<D£?\ZLTZftl£T'\zmt>fttzGW 
U-t 7*^ -G> 5 II teg£*0O U-fe 7^ - i <&« 

3£OrtHttU*f> Ft4, 'J#> F#»S*rO»ft3&^fc 

£ & ft s ftt ^ ft a> o 

LTt>*RJ16tt#»*>. ^tT, ClCDct dft U # > F# 
»Sft*affffi^*!SBiH»UTV^«*icf4, 
iz7'^-^li!)^^^^J4^mo^^^^69ft^^p D a 
©««HCtttfO< ^tJ^WWdn* (Stadel, J. et a 
1., TiPS, 18#, 430-437K, 1997*£, Marchese. A. et 
al., TiPS, 20#, 370-375H, 19993E, Civelli, 0. e 
t al., Brain Res., 848#, 63-65H> 199930 . 
L, Z\t1$L-Cnmz*- 7 7>G?>rt#fi#'i9iMU± 

?$> -co u * > f & mis.vtzm$ j zrn& < ft ^. * 
ou*/>F»*ott*3*«ft*n* mtzte±mfefe 

Reinsheid6*3«tlAleunier6tta5ltC, Ibttaffi 

tst40RLl*3 — FTScDNASrWAbTU-fe^ — &*3R 
-^^^^^JB^<h LTorphanin FQ£> M4nocic 
eptin^^#^^n^gfr^^y5 L F^7'^^^^^t4^ 
y hPOJ*m®«t0*ISIb, E2?U'S:i*3£bfc (Reinshei 
d. R. K. et al.. Science, 270#, 792-794H, 1995 

Meunier, J.-C. et al., Nature, 377#, 532-535 
M> 3995^) c C^^f FUSSlcM^ltl^Cd: 

VA<DmftlZ&VtZmzm*LT\,*%Z£tiWt> frizz 
fttz (Manabe. T. et al., Nature, 394^, 577-581 
M, 1998^) c -t(0«cn*TH±EiRI«ft*ftt«k 
OPrRP (prolactin releasing peptide) , orexin, ape 
lin, ghrelinioi:^GALP (galanin-like peptide) ft£ 
(D&mUT F*«*— 7 7 >G ^ Wti?R«8Si/ty 
^-CDU*f>FtbT*H*ftfc (HinuDia. S. et a 
1., Nature, 393#, 272-276M, 1998^, Sakurai, T. 
etal., Cell, 92#, 573-585H, 1998^, Tatemoto, K. 
et al., Bicheni. Biophys. Res. Commun., 251#, 471 
-476M, 1998¥, Kojiroa, M. et al., Nature, 402#, 
656-660M. 3999^, Ohtaki, T. etal., J. Biol. Che 
jn., 274#, 37041-37045H, 1999^) . — Cn^T 
We>^Tft^ofc*a«tt'<y5 L F©U-t7 r ^--*^« 
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-Smotil in ^GPR38T & -5 Z. t Ifi W & fC 
Silfc (Feighner. S. D. et al.. Science, 284#, 23 
84-2388H, 3999^) SLC-3*<> 7^>8**;i^ ; E 

> (MCH) (Chambers. J. 

et al., Nature, 400#, 263-265H, 3999^ Saito. 
Y. etal., Nature, 400#, 265-269K, J999*P, Shirao 
mura, Y. et al., Biochem. Biophys. Res. Commun., 2 
63#, 622-626H, 3999*£, Lembo, P. M.C. et al., Na 
ture Cell Biol., 3#, 267-273H, 3999*£, Bachner. 
D. et al., FEBS Lett., 457#, 522-524H, 3999 
m , SfcGPRH (SENR) ^urotensinII0Dl/-iz7°^ — T 
$>2>Z£f)m&£tlfZ (Ames, R. S. et al., Nature, 
40I#, 282-286H, 3999¥, Mori, M. et al., Bioche 
m. Biophys. Res. Commun., 265#, 323-129H, 3999 
Nothacker, H.-P. et al., Nature Cell Biol., 3 
#, 383-385M, 3999^, Liu, Q. et al., Biochem. Bi 
ophys. Res. Commun., 266#, 174-378M, 199930 « M 
CHte^CDy v$TO h^^^^JRjKDphenotype*^"?" 

^ £ a> £ ae« k m-^-r s r £ $ nr n a* (Shimad 

a, M. et al., Nature, 396#, 670-674 H, 3 998*£) , 
t<DU± 7'? - j&*93 £ * 13 2 Hit ZLtizJ:K) iriW.ffim £ 

fc-^fc. urotensin II ttlhMCfaJRrtS-M" Z> Z 

£\z<£l~d~c fo&jh *mmrtz>?L£frt»b>ffim%i \z & a & 

f^^t^i^^nTt^ (Ames, R. S. et a 
1., Nature, 403#, 282-286H, 199930 . Z<DXv 

>\s±7#— <dv$> )*mmiz$>\,>Tizg><<Dmm2& 
b^ic^ n& & -t o u # > k a*9i 6 \z £ n/c 

7>G^>WJJ«8i!l/t^-T**«ai/t^ 
-ZAQ (*«§Bffl*<0E?iJS* : lTS$n§75; 

»"T*»&**&<5) -*-<D'J#>F#<rJT 
[0 0 0 3] 

A IffrCD 'J # > F &m l>£ - <h £4$?ffc ^<t^ 

[0 0 0 4] 

v8^fH (FEBS Letters. 462#, 177-383 H. 1999 



6 

[0 0 0 5] -Tftfrt, *»9ite, (1) EMS* : 1 
10 9 L < teEMS* : 3 9T«fcSil-57 5ySiE9lli: 

? f *> l < ^ f * a* 0*45 J: cjcse^y 

#■9:1, EMS* : 4 4, EMS* : 5 1 , EMS 
9:52, EMS* : 53fel< teKMS* : 54TI 

frenzy sl ;mmw£m-£tzt*mnmzF}--(DT $ 

1 9 t> L < ttEM»-» : 3 9Tafc$n*7S;BE^ 

20 ^F*fctt*©4fii:E^J#-9 : 1 , SB3?'J#9 : 4 4 , 
E^'JS-9 : 5 1 , EMS* : 5 2 , EMS* : 53^L 
<ttEyj#*: 5 4TSb$n575y8B«iH-S 

^^U-r>^m (2) EMS*: 1 9t)l< 

tt*n»icn-©7 5 y KE«**«rr*-^^ f *> l 

< F*fc«*©4K45J:tfEMS* : 

1 , EMS* : 4 4 , EMS* : 5 1 , EMS* : 5 
so 2 , EMS* : 53t)l< teEMS* : 5 4 TSfeStl 
£7^ ^KEWiH-^fcliJIKWtB-CJS^BE 
M^^'T^^>>'^^M : bL<a*<DaJ»^y^ F^^c 
l«©Jtft« «1" « ^ i 5, EMS* : 1 9 
t)L<teEM#*: 3 9T?*te*tl*7 5 /BSJ'J^B 

- * ft itmm w iz m- <o y ^ j b6em**«"T ^> 

FSfctt*©ifiiEMS* : 1 , EMS* : 4 4, EM 
S* : 5 1 , EMS* : 5 2 , EMS* : 5 3 t> L < \$ 
EMS* : 5 4T«fcgn-57ayBE?ItH-*fctt- 
*R«i:BI-075>'BE?!lt«*W»^S*fc 

7,^7 u-->^^^ f, (3) sats(i) tm<D7,? 

, J-->5 r *ftSfca«fE (2) E«CD^^U-->^ 
ffl^y F*ffl^Tf#6il-5, EMS* : 19*)L<ttE 
MS*: 3 9T*toSn575yBE»tB-«fcB* 
> KEM*d*-r*^^ F*fc«-^ 
©SBiEMS* : 1 . EMS* : 4 4, EMS* : 5 
1 , EMS* : 5 2 , EMS* : 53fcL< HEMS 
*: 5 4T*fegft*7S ( /BEMtB-tfcl«JIM 
^|B|-©75yREMS:*Wr*^>^^JlSfctt-l-© 

so *tott$tttscftS"e*ft*«*fctt-to*s, (4) 
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we o) %zm<Dit^^tz\^(om^^LTU^m 
m* (5) ffiit^&Bto^M-fe&MT'&zmz (4) 
tmvmm, (6) e*»*: 3 7t*s^^7^; 

nct^atts^^HSfcn^^ (?) is 

IS (6) E«O^^P*3-HTSDNA, (8) 12 

?ij#-5§ : 3 8T^$n^igsBey>J<&-&wr^iJie (7) 

Efflctf) DNA, (9) IB?'J#^t : 4 OTg^^MSS 
MS*t*DNA, (1 0) WE (8) EBODNA 

( 1 1) WE (1 0) E*c 10 

(11) E«O^Kte»#«:*«U, WE (6) EIO 

h & 4js • »at-6 c t 1 1 s UK (6) 

EBO^^KSfctt^Ott^BiBtt* (13) KFJ# 
^ : 3 9TS$n*75 BE^Jt B— 

&-?Z>inft. (14) SifE (13) E«OSi#*$*L 

xtazmmm, d 5) «4b«8£S©»w*T**>WE 

(1 4) E«0»Wm, (16) huE (7) 

EtOD N A Sfctt-t SD N A 4* t hoi 20 
*L»«K (17) h«A»**^y*»*T**t9 
E (16) E«W)»*J, (18) yyMmyotf^v hT 
»4«IE (17) EttOUtt, (19) tt3fett©* WE 

(9) SE«©DNA*fctt*08SDNA*4tl, # 
t hDit?L»*tc:*5tiT*SU3**a*A^i7^-, (2 
0) WIS (7) SfcttUE (9) EBODNA^SS 
<tSftfc#k htfM&WEttBB. (2 1) DNA^U 

E (2 0) EttOBtMBtti (2 2) #k 
yyiB*T*6ltE (2 1) E«tOK*taiBa. (2 30 
3) WIS (7) SfcteME (9) EtCDNAOTStt 
ftSnfcttDNA»3RT±#t h"lWL»ft. (2 4) D 

n a** * - £ k<£ o^sttfl; 

sn. ku*— ^— ae^*»^oDNAfc*#i-^^ 

nq&-^-<D*JWTT*3iL^-S«FE (2 3) Efflc^ 
t hPiSLK*, (2 5) #k hP*?L»tt^yu/«»«T 
**ME (2 3) ERO*kM«5l»tt. (2 6) WE 
(2 4) £«<D»ttl:\ K*Wb'S«*S#U 

-ae^oisssft*aii-*;:t**«i'r*WE (7) 

Sfctt (9) E«©DNAJC»-r*^D^-^-fttt€: 40 
(2 7) QHLlbttlCttU WE (3) E«<0fl: 

8) *fta*«^BS- (ai//*fctt) »*»ft«at- 

WE (3) E«0fls6«*fctt't©tt[0«ffl 

[0 0 0 6) S^iCte, #9B9!tt* (2 9) K^'J#^ : 
1 9t>L<HEMff : 3 9tStoSft*7 5;8E?« 



*5E9i©'<^ , ?Hi*E'r*«*3&«*<b) E«* 
*f : 1 , K?«J#^ : 4 4 , E?U#^ : 5 1, E7'J#-S| : 
5 2 . E*»J#* : 5 3 fe b < ttE^JS* : 5 4 $ 
tt*75/BEHfcB-*fctt**ttlcB-07 3 

fctt-tOti (£TF, Cft6«r*JJW0*>;^«tKE 

u iti^r* 

(3 0) ^WWCD^^H*, *R9!<0*>/?*J*** 

(3 1) *»«<D^>^^K*«, *»W^^>^^K* 
□ -HfftDNAmT2)JMME»#**tt* - £ 

WE (3 0) Ef©^^ U— n>^*a, (3 2) *?£ 
«O^^H«*, «KUfeU*f>HT»*l»E (2 9) 
- (3 1) E«W)*£U-— >£f#tt* (3 3) *§g^ 

Jlfc»**1*fc4i^k:*5ti'*K *»«^>/^Jt^ 
fc, (3 4) **KO^^HS:*56MO^>^^Jt* 

sttemeu jt«r*ct 

£tt£&tt*©*©*£y-->^&ifc (3 5) *52 

NAS«*f5»RCH#*«*t4Cil:J:oTaB 
BI±JC»3RLfc*je9!©^>^irJlT**l»E (3 4) 
E*©7?U-->^m (3 6) SilftGTPr 
S^ST, JIM 

KIMfr&***#9l®* Wti? JMBB«B»K:ttMlS-e 
#E9J©*>^MlfflB«ii#^tf)G 



(6) 
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ttt«{tS«*ft^«0^!? , J-->^ffi. (3 7) 

«BrtcAMP<Z>B£»IH«tt*«£U lt«T*c:£ 
(3 8) «BrtcAMP«fci«|DS**4Mt©#ttT* io 

^M^^H^irXHKfl:^*!*, CRE-U 
BKiifcBSli-fcJI^fc^W-** U#-^-5Ifc^>A e 

ifc$ii:^b^«©X^ , J-->^ r *ffi, (3 9) *f£BJ 

&VZ>, 77*K>Bft»*0»iaStt6a€L, its 

(4 0) *»S©^>/t 
^K«a«IJBlc»il*Sli'fc»'&t, ^WO^y^Yte 

X?V-->t?Jj&. (4 1) gBl^/yh-W 

(4 2) *»WO^^K«r, TRE-1/ 
TRE-U#-*-«e^£^-*A#3E91 

*Jtfc0Bfctt«fcS**<fc£*0*£ U-x>^ 
JS. (4 3) *»«©'<7 r f H*, **!BO^W^JI 

fcjf^iifctta, BBitJI£MftU Jt«T*;:i£» so 



10 

K£&&Z£1t2^%fc&W<D7,2V-->?j5m, (4 
4) *BUfc;HfS?9AO#«ET, **W©'<^H 

i? stxsuiB \z»m s icam* . aw l t: 

^9A©BtBStt*B*U ttt«-*C£*»«iT 

*mt2i*%<tGm(Dx2 ] )-->>f7jm, (45) '# 

*W0^5FH«:, *X«^>/^^fl»a«BlCltM 

*«WO^WX^JMBlWBBIC*MS*fc»*»c43«- 
BB*KDpH«fl:*«seU J*«rT* 

&$:mt2l£Z><ti$<fo<DXt7 *) — ->ifJjfes (4 6) 
1**fb«»©*£U--X>i/;Siig, (4 7) ^Jg^©"* 

* y * ^fx;MP««iB mm £ £ , 91 co ^ 
:^K£cfctfK*Mb«tt«\ #5S9i<0^:wt£K»fi^ 
RNAiA77U^7> # xAWSMIfi K fttt £ 
£-lc*3tf*, »B««ffi©SSYb**fiL, itKT^di: 

[0 0 0 7] (4 8) WIS (2 9) - (4 7) IB«(DX 
OSS. (4 9) WIS (4 8) E*Oft#«l*fc«-t®S 

**=rr*E*. (so *»flo^>/^jtmt 
*«iBft*« , "r*^i*«f«ir«»ii»ia (2) lEuto* 

*'J— x>50g*y K (5 1) *|g^0D^>yt^!g^ 
(2) tettOXi? 'J-X>^/B*y K (5 2) 

§TT S d i K ck o Ttt»tt£&* OIBIBK L fc * 
>/^*mt*ii*»*it*«lE (2) EKo 
*£'J-X>y*§4^ K (5 3) ffilB (5 0) - (5 
2) K«to*£U-x>df;S:*r*;/ h*/Hl>T»*>*l*u 
^BJO^^ K t*ft9l<D* >At**£<0»6te*« 
ftS**^ft*fcl4*0*, (5 4) ffigg (5 0) - 
(5 2) f£®0*£ 'J— x>£Tfl!4-j/ h£/B^Tt»6ft 

[0 0 0 8] (5 5) ffllE (1 1) $m<DifiW£, 



(7) 



^2 0 0 3- 1 1 6 5 8 



n 

©^7*^F©5£gi^ (5 6) 1MB (1 1) E«©JK<* 

© ^ k 0 f a * t »js *r * r t * #a £ t * tttt is + 

®*^5lO^^FOfiSS, (5 7) KfcfflEtJSflU: 
IC^SftLfclttfi (ID E»©ia#fc<ktf««fl:£ft 
fcltE (11) ailB«W!)Si#fc*:n»*fctta««|lCK 

(Dl&<D%.m&. (5 8) HUE (7) E«ODNAi;W 10 
7, h U >vx > hte^#TVW 7"'J *W XT** y * £ 
U*^F, *ct^ (5 9) WE (7) E«©DNA©tt 

[0 0 0 9 ] 

: I 9 t>L< teE?U#^ : 3 9T*MnS7$;B 
EWtB--*fcttS)IKW*w|B|-©7S/KE?U€:«*T 

IB©'* 7^ K£B§ET* li, I2?'J#-^ : 

1 , K JUS-* : 4 4 , IE?'J#^ :51, E8I»4 : 5 

2 , E7'J**f : 53t)t< \*mmn : 5 4 TSto S ft 

57 = ;iEE^iiRi- s&ras«W£B— ©7^yKE 

(«T. #JS91© 
Wt^Jli*S*i-*tB*45j:tf#«*l©^Wti7j|«:S so 

*c 

[0 0 10] *»S©^^Htt, PJxH th^t 

mob. wmmm. yu7i«, pbijs^ 
b. *tt*iB. ^u-^^sbb, 7>y;w\>^iSffl 
b, »£»b v ±&«b. ajsjob* jK&swn. 

XBB. IBflB/ ffiJftlOB. ft«»B («, 

>s TSfflflS> BjfcSB, ^^zL^^^-fflfi* E«Uffl 40 

B; »4i*w, »*3» % , mm 

mm* ttUDBB. #«BB* »*«B, «#«B> ?U8*ffl 

B. ffFfflBt>L<teiBM8BB, sfcttc:n6fflB©striB 

*fflB, f*fflfifeb<tt;tf>lfflfi&£) ^'Jfr**&©ifflB 

MEL, Ml, CTLL-2, HT-2, W 
EH 1 - 3, HL-60, JOSK-1, K 5 6 2 , M 
L-l, MOLT-3, MOLT-4, MOLT-1 
0, CCRF-CEM, TALL- 1 , Jurkat, 
CCRT-HSB-2, KE-37, SKW-3, HU 
T-78, HUT-102, H9, U9 3 7, T H P — so 
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1, HEL, JK-1, CMK, KO-812, ME G 

toft Ko&gcfi («, mm* * 

IHSBtt* ffiX* «J*, «JST», «*Tft *MS 

SB, /jNflw. »9tX. ttflift ttft Ktt 

ft BS%. UK) , *«. Ti#, ft ffft UN, IF 
ft £®ft E©3*-»ft BJft ftJB, 85 

ft ant« (ft . Jfcft 4ft N 

b. 0m «tb- Offish, mnskm, mm&, mti. 
mm. 5Pm, mm* ^> #^ mm. «* 

A < »B*WC#»Si£* ^i^TtS. 
[0011] : 1 9 ^fe«E^JS# : 3 9 

to * ft* 7 5 y he w t «■ ttic b— © 7 5 -/ mm t 

LTIt EMf* : 1 9*fcliEWW : 3 9 

T«*lft7SyBEWt»6 0XH± (»*b<titt 

L<tt*S8 5XJK±, *tfftl<tt»99 0XH±, * 
t>»*L<tt»9 5XH±) 0«Htt*#t«7Sy* 
E«&£*»tf6h«). E«»* : 1 9tfcttE» 

3 9T«to$ft*75>/»E?"J^IIKW^B-©7 
syBEJUfc^fl-r-S^^FtbTtt, WAH iB^U 
#^ : 1 9*fcttEy»* : 3 9T«to^ft^7a/gg 
EM£*KWfcra— ©7 5y»EM£**U E^JS 

19StttEMW: 3 9 T«to^ft*75 /ISE 
Wft#r*'<^Hi*KM»cB«©Stt**-i-*^^ r 
^FA£*«»*bVi. ^T, IS^'J#^: 1 9T*toSft 
§75 yil[EW**T«>^^?K*t h^B v 8 ASM* 
^^F, EJiJ#f : 3 9T*toSft*7 5yKE^J«: 
Wr^^F*?^ FSB v 8fiJt«Mt^^F*fc»i 
v)XI J Bv 8 ASafr^ ^ F <hfe®T * C t *** h . 
[0 0 12] 1 9T*to$ft*7 5/KEy»J 

tB-*fctt*K»*cB-©7SyBEWt*#"r*'< 
^HiLTH WAH E^J##: 19T«to*ft* 
■7 5yKEyytB-*fcttSIJtMtB-©75yREW 
^S^L, E^JS#: 1 9T«toSft*75y«E^J€: 
#f F illKWlcnUOStt**^*^^ F 

ttt***»*L<, *#WJC«EWS*: 1 7*fcttEW 
1 9T^to^ft*75ymSB^J^^r§^7*5 L F 
«*«»^&ft*. EJUS-^: 3 9T3Eto£ft£75 
E3WtB-*&ttltKWlCB-©75yBEJI«:**r 
M/f KtLTH WAtf, E?'J##: 3 9T«to* 
fta7SyBEyitB-*fctt»*»K:B-©7SyBE 
EW***L, EW»*: 3 9 TSto^ft*75 7 KIE 
WS*r*'<^Fiil»ttlcBJl©Stt**1"*'<^ r 
?-Ftt£*<»*L<» *#««CttEWH»: 3 7, iE^'J 
#^ : 3 9*fcttEJU»-9: 5 5TgEto£ft£75 7 
EMSWr^^^F^^tf&ftft- «T> E?'J# 



(8) 
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k*5^ hbv ssas^y^K^fess-r^cct^* 

"E©* >/X^J(t»-r-5tt*Stt, *3E93©*>/^Jt 
fflft£©«tt**BI* («. 160. 5-26) T$>£C<>: 

^©fiWg^tegft^T^Tfcj:^. cme>6«tt© 

[0 0 13) *fc, #*BfiD^^HtLTH (i) 
E?"J## : 1 9£fcttE?y##: 3 20 
»EW*©1 *fctt2«HJt <#*L<tt. 1-301 
fig, «kD»SL<ttl-2 0iiS) ©7$;S^ 
5feL&75y»E^K (ii) EM#* : 1 9*fcttEW 
: 3 9T»£*l<£>7 5yKE#U;: l-tfc»2Ba± 

(»*b<tt. l-4 0ffliS, J:0»*L<«l-3 
OilSff. &Wt)»*Kttl-2 0M*) <£>7 5 
yK^«iDLfc7 5y»E^ (iii) E3*J## : 1 9 
mtzlt&mmn: 3 9TS$n47Sy8E^0U 
fcl*2ffl£U: (»*b<tt, ck9£?£ 
L<«l-3 0i.8flf, toT^^Kfj:l-2 01 30 

tis) 07$ ys«©7$ yRTS«$n^75 ;s 

E#K (iv) W^$:ffl^tfe75ySEE^ 

HOJW^^Kil/TH »»©«**©*£>)-=. 
>^SIC/^£££©T*2>fc©T*ft«, 
fc©T»t>T*>cJ;<. *5B«©^:/y FfcJtttWfcH* 
©«tt**Lt^4ltfJ:V>. K«#'*7 r ?-F©75yB 

©rhu *%0^^^y^Ko^^c7$y^eB^jcDe>^ / > 

&<£t>10«£U:. »$L<B2O1H±07S;8 

Bfffl^^HibTH , (i) ±E7 5yKE 
?'J*©l£fcte2®JWJ: (#£L<te&ll (1-4 
fl) ) CD7Sy8^*U (ii) ±E7SySE?iJI: 
l*fctt2fl£U: (ff*U<tt. 1-2 018K, cfcD 
»iL<Bl-10B8K, S&lc#SL<ttRfl (1 

-5® ) <D7*ym<muL. %tz\* (no ±E7 

5yREM*©l*fctt2«£U: (»*b<tSRH (1 

-4«) ) ©7$ yswo7i yeTia^nxui so 
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©SB# ^ y 5 1 F t £ * £ * T H ©^ 7> K t Wt £ 
[o 0 1 4) #£W<0$>>^£>Jtli. th^ 

m »»b. mmm. ^u7»ib, hmkis» 

B, il&*0}J!§, ±&*BB. l*)&SB]flS, m»3F«DJn. MM 

»b. isms, mmmm. ft&mm im* ^^uy 7 - 

TtfflB* B«BB. ^a^JP*^— IfflB, flESSffl 
B. »*3», »ttS3», »BJ#, J£l*) , E&J*, ftfit 
MS, ftSlfflB, «fflB, #^*iJ3§, K*IBB. SLH88B 
B* BF»Bt>U<»mK»B. «fcttcns»B©l(lB 
MB. *MfflB*>L<tt;tf>»B&£) ^Jh**OlfflB 
(WAH MEL, Ml, CTLL-2, HT-2, W 
EH1-3, HL-60, JOSK-l, K5 6 2, M 
L-l, MOLT-3, MOLT-4, MOLT-1 

0, CCRF-CEM, TALL— 1 , Jurkat, 
CCRT-HSB-2, KE-37, SKW-3, HU 
T-78, HUT-102, H9, U9 3 7, THP- 

1, HEL, JK-1, CMK, KO-812, MEG 

-oiftfj , *fctt*n&©inBrt*#tt***&*2> 

tUft «Atf, fl^> HH©*»tfc (#K vfttt, xntk. * 

jr stt. /j^Bas, ass», mMm, mmm, mm, 
fl^, MX) . t«#, *, ff 

#M> HW. J^/S> IS 
ft, «lft;« («, /Ml) • flfe) 

mm, us, #, imi. #»B3ti:£ (4$ 

7'^-^>Ai7H) tUT, »*U<»4, EW»*: 1 
T«bSnft7S/iEM (Hl—E3*fci4H4'-BI 
6 4=^7^ y^E^'J) tH-t>b<tt*KMIcra-©7 

[0 0 15] EMS^- : lT«te*n*75yB8EMt 
^M69icra-07^y BSEfll tLTIl-MA tf , E3R1# 

L<^9 5%Jt^±, «t D#£L< tt»9 8%JW±C0ffi 
ntt*#"T*7-5 7 BEJUtt£*<#tf EJ'JS 
* : lT*toS4l*75yBEW43SK«fcB— ©7 5 
ySEMmni'W^BiLTIt E^'J 
lT»toSilft75yBEM4:*Jia5lCB-©7 



(9) 
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6^>/t^Httif*f»*bt>. #5e9!<0EM** : IT 

$ySEM^ft5^>/^!t iLTtt, E 
MS* : 1 T*bS ««75 y «EHtB-*fcB*JI 
WICB—©7 5yttEW**tf U EM**: ltSt) 
$n#7 * y REM£**WKBJt ©ffitt^tt^^ > 

E»M!ft£<08tt**B* («• ^0. 5- 2ft) T 5 ^ 

ems* : i T-ib$n§7 5 y&EM£*rf^:ws 

[0 0 16] ^Bj^^w^SilT^ (i) 20 

EM** : 1 TStoSMJ^yBEMfO 1 *fctt2 
fi£U: (»*U<tt, 1-30 ®a«. «fc?)»£L<« 

ffia) ) 07ayK^^bfc7^/KEM, (ii) EM 
S* : l-C*b£*l*7£y»EMK:i £fcte2«^± 
(Jff*b<tt. l-3 0flg«, J:0»*U<J41-1 
OfgK, SStJfSKttM (l*fctt2« ) <D 
T$yWZ&ttbOl> ft? 5/filH?'J, (iii) EM**: 

lT^b^n^ayBEM+oi^^^fi^-h (» 

[0 0 17] EM** : 4 4T^$n^7aySI2^J 
£*KWfcB— ®75yBEM£UTtt. EM 
** : 4 4tSb$n^75;S^'it^9 7%&LL, 
#£L<««9 8X£JUt* «l:0»*L<tt*tJ9 9 
±, «fo»*L<tt#S39 9. 5 XJK±©flHte**"r* 

7i;si»tWif^n§c em** : 4 4tsfe 40 

£ *i£7 ^ y »E?«J t HKM^H-^7 a y SE^J^f 
t4^W^.KttTH mX\i. EM**:4 4T3l 
fc*n*75^»E?0t*»Wlc:W-<Z)7ayKEW* 
fU EMS*: 4 4T»fcStt*75>'KEyy«:*rr 

tt£**»SLtr>. EM** : 4 4TSt)^tl*7$;8 
E?JtB-SfcBSI»«»:B-©7ay8E?>JS:$*t 
-5^>;^BtLTIl WAtf, EM**: 44TSb 
$ft*75yBEM£B-Sfctt*ltMfcB--<D75y 
KEMfc^WU EM** : 4 4T«t)Si1*7^yK so 
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EMt^KWlcWKcDTittSr^rrs^W^^Rtti:*^ 
iblri. EMS*: 5 lT*i:>Sii5>7£y'KEM£* 
JtMlcBl-607^yKEMiLTtt- EM* 
*: 5 lT*fo&ft*7SyBEMitt9 5 %J^_b, » 
*L<tttt9 6KJEU, ckO»*L<tt*5J9 7 %JW_t, 
§fc#£L<teft9 8 96«±<0ffiHttS:*-r*7^y» 
EMfc£#3Hf£n*. EM** : 5 1TSMM7 
syBEMiSMIWKB— ^syBEMS*"*"*^ 
/t£St£LTte* EM**: 5 1T**)SW 

y a. ym^mtmnmzm-<o7 ^ ymm^L, e 
M**: 5 1 Tgb$n&7S ;siE^j^wt§^>^ 

SLU. EMS* : 5 1 T*taS*l*>7 H y BEM£B 

^JtfcUTtt, WAH EMS* : 5 lT«toSn*7 

^ y kem t ra - $ ft \znn w i - m - © 7 a y bem * 

Ml, EMS* : 5 lT«toS^7S>'8EM^ 

[0018] EM** : 5 2 T»toS*l* 7 ^ y BEM 
tHKM^WI— OTSyBEMfcLTtt, WAtl EM 
**: 5 2T*t>$n575yBE^Jt»9 0XH±, 
ff*L<tt»9 5XH±, «fcO#3£L<tttt9 8X6Ut 
* 7 5 y BEMfc &*l*>. EM 
**§- : 5 2T*fe$nS7^y»EMi:*JtWlcra— <7) 
7^yeE^t§^>/^SiLTfl E 
MS*: 5 2T«toan*75yBEMfc*KttKHI— 
©7^;SEm*U, EMS*: 5 2T«fc$nS7 
5yBEMft*-rs^>^^Jlt*ltfl9^BJlOStt* 
*r**>/t£K&£j&*»*UV>. EMS* : 5 2T$ 

fc$n*7^y bem^b— *fctt»tti:m-©7 5 

yKEW*«*-r«»^>^^JltUTtt, WAtf, EM 
S* : 5 2T*to^*7£y»EM£m-*fctt*Jl 
MIIB— 075y»EW6«*U, EM**: 5 2Tg 
fcSft*75y»EWt«Bt:BH©SttWt*^ 
>^*Ktt£*<ff*L<. *#»l:»WO 9 8/4 6 
6 2 0lcE«©*W^«&£#*tf 6*1*. EMS 
*: 5 3T«bSn?>75y8E?"JtSWi»:H-©7 
SyBEHttTH WAtf, EMS* : 5 3T*toS 
ft«.75yiEWt»9 5XH±» »*U<tt*99 6X 
£t±, ckO»*U<tt»9 7XK±, »t>»*U<»4» 

9 safiKioflBttfcW-rftTsyBEMftf^wfs 

EMS*: 5 3T«frS*l*75 yBEMfcHM 

mzm-<D7 a y BEWtwr * 9 >w » fc ltb, 

EMS* : 53tStoS«iS7£y8E?Jt* 
JtM^B-©7^ yKEMSrWU EMS* : 5 3Tg 
*)Sil-67 5yKEyJ«r*rr&^>^i7Jlt*KWHB 
■ ©IStttWrft^W^ltttt*****^^. EM* 
*: 5 3TSbSftS7S;KE?"JiB-*&B*JI« 
KB-075yBBHfc£*T*3>Wt0lli:LTtt, 

EMS* : 5 3T«bSft«7S;BEJU:B 



(10) 
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-&fc&nnmzm-oT $ ;mm*<£ftL* ems 

*: 5 3T»feSft*75ySEM£IIKWlcm*<08 

ocheni. Biophys. Acta. J49]#, 369-375H. 2000*£IC 
B«©*>/**»fc£#»tf&ft«. EMS*: 5 4T 

tim «AH EMS*: 5 4T«bSftS75; 
SEMi»9 5%JW±, #$L<tt»9 6*EUi, J; 0 
»*L<«KJ9 7 %J£Jt_t, «t)»*L<IS*99 8 %J^± 
OfflWttftW-r*7 5 ^RE^J«i:^*<*tf 6n*. EM 
#* : 5 4TSM3£ft*7* y&EMtSSKMKB-© 

75yBffiM£^T**>;x*K<hLT«, wah b 

MS* : 5 4T*b£ft*7* ^KEMtSIKMKlE)- 
©7a/BfiMStU EMS*: 5 4T*Wn-67 

#-j-4*>^*&£rt*#£Ul>. EMS*: 5 4TI 
te**l«675y»E^J<J:ra-*fctt*«WJcH-©75 

ysEse^j^wr^^>;^Ri:LTH mziis em 

S* : 5 4T*toStl*75y*EWiB— 
WlcB-075yBlS«mt, EMM: 5 4 TS 
to$n*75y«E^li:SIK69icraKCDffitt*«--r*^ 
L<, *#«HCttWO 9 8/46 

6 2 o\zvim<o&>w&t*Etfmii*>ftz>. mmmz 

lj$0. 5-2fS) T$)^^tW^Ll^ dft^ofg 

S&lZ, *^^>/^Si:lTll (i) EM 
S# :44, EMM : 51, EMM : 52, EMS 
* : 5 3*fcttEWM: 5 4 T*b*il67S y KE 
M*<21 Sfctt2ffl£U: (»*L<tt, l-30ii 

JtOfftKttl-lOlM, S6(cJffSU<tt 
(l$fctt2i) ) ©75ye^*Uc7^y8 
EM* (ii) EMM : 44, EMM : 51, EMS 
f : 52, EMM : 5 3 *fcttEMM : 5 4Tg^ 

ati*75yttEMici *&»2«a± 

l-3 0ilg, <fct>»*t<ttl -1 OfflfMS, £b 
^»*L<ttjRH (l*£tt2ffl) ) ©7Sy»3&«#tlP 
L&7£y»EM, (iii) EMS*: 4 4, EMS 
f : 51, EMS* : 5 2, EMS* : 5 3 SfcttEM 
S* : 5 4T»toSft*75>'«EM'f a ©l *fctt2ffl 
£t± (#*L<HU l-3 0Igg, iO»*Klil 
-lOigg, S6^»SL<J4»fl (l*fc»2 

<i) ) ©7$yB«o7^yKTSft$n/t7a> , B 

EM, (iv) *Ji6€:»*£to-£fc7ayKEM 



£$*1"**>^£jtte£fcJBl>&ft*. *3tW<D5>> 
V^K<0A#MH£LTHU EMM: 1 

EMM: 5 2T*toSft47SyHBWW*tftk 
hS*0^>/ti7M, EMS* : 4 4 *fcte£MM : 

5 iTr*$n*7$yKEjijmn77 h*^o 

*>/1£lf, EMM: 5 3SfcttEMM: 5 4Tg 

bsn«>7$>'BE?ijmn , 7'>74*oi'>/^ 

Kft£#&tfSft£>. 
[0 0 19] *Wtt»^**t*^7 p ? L K45j:Uf*>A^ 
10 Jtte, ^y^H«EO«WII«£-3T2SE3a^N*« (7 5 

EMS* : 4 7TSbSn47$ySE^Jmt5* 

#*;i*R*->jMI (-cooh) , h 

(-COO-) , 75 F (^CONH2) -Sfclil^r* 
(-COOR) T^oTfcctK c ^TxXf;M:iD(t 
SRil/TIl WAIi *?;k x^;k n-^nf 

20 y^7D7MM, 7i-Jk tt-± 

y^)Vt£ if o c 6-i2 7U-;uS, eilAtf, ^>>?;k 7 
x^fM^^irjhCM 7;U*;USt>L<tea 
T)V* ^)Vt£ E<Da-^V - C 1-2 TJl^Jl 

ft£o *^B^<D^y^K^ckcX^BJCC)^>/t/7^: 

x, N*a©>f *z>ai^75 yxMm (ma 

«, *Ai=;Pg, 7iz^aa:£'(OC2-i 7A*y-f ;p 

NM«^*«T«jwaft*j*u&^^5;i,*^trD 
mt&m (waii -oh, -sh, 7^;i, -r^v 

US ^;I/5^S, 7-fe^^S*t*<0C2-6 7 

;b*y-f**fti'©Ci-6 7->;PSttif) T«HSftT 

£fc££ft*. ^RW^^FO^WtbTtt* M 
EMS*: 1 9TSfc£ft*75y'KEMS:-&W 
t4khfi*O^F, EMS*: 3 9TSb$^ 

7^;BE?'imt§7 7 ha**fctt-7^s*o 

so WiLTij:, ^JAtf, EMS*: 1 SfcttEMM : 5 
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2T^^n57$yEE?omt*t h** (eta 

JfSKBt MB**) 0^>^^». E?U#* : 4 4 

Tft^*;/ h**<D*»t£Jl, EM»#: 5 3*fc!4E 
5 4T»toSft*7SyBE3RI«r&*"rft*7 , > 

[ 0 0 2 0] *52WO^>A^H<DBS»^^H 

TI4, MEUfc^HC^W^JtflSXBd^^HT* 
fttffaft<Dfc©T*oTt>J:l>J&*, «AH *$£W<D$ 10 

fe^T, jlKW«C|B|)lC!)y*f>F««Stt«:*-r«)t)0 
ftif^fflli6ft«». *#«tLT, E3R«M»: lT«t 
Sft*7 5yBE?y&*T**W^»<Bffl#^:/^ F 

mmftmm («*tt (Hydrophmc) T~$>z>tft 

WSftfcffitffc^tJ^^FTfc*. »*tt (Hy 

drophobic) sjftt-ast-itr^^FfcnaJc^ti* 

Ci^T$§. <I*OFpW ^BS'JK-Stf^T^Ffc 
fl!l>»ft*«, a»<0F>-f>«:|S|l«K*tJ»»O^^ 20 
FTfcAH. *»^<0ffl»^^Fc07 5yB6O»tt* 

<£:fc2 0»£JLh, »*KH5 08ia±, £92? 
£L<tel 0 0«H^±O75yKE?iJS:*r*^^ r 5 1 F 

ft*>7H yBE?U£ft5 0%£Lb, »£L<tei&7 0% 
J[^>±, iO^KM8 0%^±, S6tC»*L<tt 
«9 0XEil±, *t»*L<tt»9 5Xa±OttHtt* 

*n7 5y»ie«^t. ::t, rnKwtcisi»co 
»J;tf>Ftt*SttJ £tt, MK£H»tt£^-r. r^M 30 
»»:M0'J3S> F ft tt J tei**0 Iz m 

[0 0 2 1 ] ^RWOffltf^^Ftt. Efll* 

* : 1 , E^J## : 44, EfllS* : 5 1, E#l#-9 : 
5 2 , E#)#* : 5 3 *fcttEM#* : 5 4T«to3ft 
£7£/&E?'J*0 1 *&14 2B£U: WSKH 1 

-loiast, s6i:»*L<asi (i*fc«2 
a) ) ojsys^u -ta^a^BEW 

fcl*fctt2«£U: (»*L<»4, 1-2018S, «k .. 
0»*L<ttl-10BM, S6l:»*U<ttfti 40 
(l*fctt2«) ) ©7 5y»^f*iDL, *fctt, 

7^y&ie?«jf , tf>i sfcia2i«± (»*kh 

1 08SS. ckt}»SL<ttl-5HSft, S6IC»* 
L<tt»ffl (l*fc»42» ) £>7^ y&rt*tetf)7^y 
BTBifcSftT^TfcJ:^. *fe, sMEWOSW*'*:^ 
FttC*«l^ A^tf*^* (-COOH) x 
*->U~h (-COO-) > 7H F (-CONH2) 4fc 
Sx^f^ (-COOR) T*^Tfe«fct». #3E9§<&ffi 
^^7*^ FsJ«C*«IEJl*H3*^#*->;U* (Sfcf4#;i> 
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^^Flw**ft*. C©i4©i^7Ai LTI4, #) 

y^Ktraaiw. N*«^?*r>ai©7syi*« 

ftKST'RR $ ftT t > ft t> CD, N m «*«±#rtT WW S 
il4tfLfcG 1 n^KD^S >BflsLfc*><0. 

rto7 5/Row«±o«»»**iiiatt««air«as 
y Htt20«*^:/?Fa£fe**ft*. 

[0 0 2 2] *«9BO^^F*fctt*5B980^>/Xi7 
St b < <D§m^ F t L T te, t 0 to tt± 
a*WfcHF*Sft*B«UDtt[**»*Uti.' CCD«&*& 
LTte, WxtfJS«B (MAtf. ttB, U>B. ftfls* 

BB) £<Dffi, fe*t>H:*ttB (WAH BEB, 
4=B, 7^B, ^U-OB, 

it. i5B, £x>B, U>=fB, ??B* SSSB. ;* 
^>*;i/*>K, ^>-tf>*;V*>B) iWj:^:^ 
l> 6ftft* 

[0 0 2 3] K t < B^ ifc 

F, SEJiJ#^ : 1 , E#l#* : 4 4, E?iJ#*t : 511 

it-r^c^^T^^c $6n, : 5 3ta^n 

*7^y^E^J^^"r*^>/t^M^^:t4- ; eo^t4, Bi 
ochem. Bipphys. Acta, 149] #. 369-375M. 2000^ tC 

ie^'J#^ : 5 4 TS$ n & 7 5 y REW€:*t >^ 
^Jt*fctt-t<D46tt, WO 9 8X4 6 6 2 Q\ZUm<D 

[0 0 2 4] *«W^7 r 9 L F*fcl4*»WO^>^i7" 
H t) b < ^ 7*^ F £fcte^ftb<£>7^ F # $ 

tz\**i1*><Dm<D&mz\t, ffl^rUIECO^^F • ^> 

FJVmtS* ^>XbFU;U7S>^JJg, 7S:y^?A* 

li, 4 -^>> ; ;i/^-^">^>> ? ;i'7^xj--^^fig, 4- 

^^^>Xt KU;W7 5>«B. PAM»E 4-t 
HD + y/Wf;i'7xxmh75 F*?\M» 
Si, #U7*U^7S FttB. 4- (2', 4'-^>F 
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**>:7iz:ji/-fc kd*->*?;w 7xy^v» 4 

- (2 4'-y/h*y7i-^-Fmoc7^;x 

*«DaB-rt'nWfk:«a««*si»*L, a sick** 

*;U*^<5 FiilTH DCC, N, -N'-SMV 

^ok;i>*;usKsm3 b\ n-x^-n*- (3-^ 
tf, hob t , ho o b t ) tt h\z&m7 ay mzm 

ftfctt* »»8$an*«£fcteH O B 
t XXfM^^HOOB t XXT;^LT*f>^i: 20 

[0025] &m7$;&<Dmmt^mm£<D&&\zm 

5£ B *y*_tf, N, N-y^^M7=H, N, N 

S7SKS, 4Mb*^U>. ^□□*MS£©Aoy 
>fb£fcfb*K*8B. h 'J Di^y — £ ©TVka 

xJl^ 7-fehxh»j;k :/d tf^x h V)\>tiE<D~ h 

y;ns, gm>^;k BKx^u&afcDx^^a** 
T^«»«H*6*l:a«Sia, a*»-2 ot>~5 ox: 

. 5-4«ii«lTffl^6tl«. x > t K U > 
[0 0 2 6 ] *ft©75 y LTH «A 

te\ 2. Boc, y-^>^;k**:>#;ktfx 

yJl/t=lryAM-;k CI -2, Br-Z, 7**V> 

<;k *;ua;k 2-xhD7i-j^jb7x-jk ->* so 
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7i'M^7^ y ^-Ok Fmo c ttfjWHD&tt 

^Wk X^Jk 7'Dh'jk y^jk > 

□ 'ST^Jk ->dm*£?;k 2-7&'?>3 L )ltJi£<b 
mm> »tt« s bL<tt8B«7^*^x^7 t ;Mb) , 7 
?;u*;i<x7^;Wb (MAtf, ^>^x7>x;k 4- 
x h D^>>?;i/X7^jk 4 h^->^>v?;ux7,x 

Jk 4-^PD^>yjHX7ik ^>XtK'JAX7 
xJMb) , 7it-»X7r;Ht, ^>yM4v^)^ 
*x;yfc F9v*Ffb. y— :/F*v*;kl*x;i> 

t F5S*Ffl;. F y^fc F5^Ffbtt£K«fc-3X«« 

-ty x7r 

*ft£<0«»7;kfcy^;i/S, ^>i/-f;HS:i'a)7D 
^>z?)],**i/t>)Vi£-)vm* xh+^M 

X— r-;Wb«C*-r«»*4: LTIt WAH ^>fy 

011 A «, Bz 1, Ch-Bzl, 2-xh ui>*J 
;k Br-z, 9— y— ^;wtf**ffl^6ia*. 

Tos, 4-*h*£>-2 f 3, 6 - h y *5-jv<>i£ 
>7Jkftx;k dnp, ^>> J ;i/^-^">^5 1 ;k Bu 

m, Boc, Trt, Fmoc/iM^^. 

[0 0 2 7 ] |R»0*^sK=lF v^aiC!)»ttftS«lfcfc© 
ittll f»JAH »J6-T*»»l*tt, 7^F, ?§ttx 

Jk 2, 4, 5-h'J^DD7xy-Jk 2, 4 - v/X 
hP7x;-Jk y7 7 ^^JlO^a — ;k /^Xh □ 
7x;-Jk HON B, N-hHD^yX^y^F, N 
-hFD + y7^M^H, HOBt) £tf>X7^;U] 

fttViiisn*. iM5|sf^)7ayso^tt{b$n^ ; b^ 
tim maw:, Mnu>S7^ H^i^n 

«BS0l»£ (KRB) JttiLTH Pd 
-f V7'Dtf;Ux^73>, HUx?^7 5>. t e ^U 

ffla^i-sRiiiKjctt, 2 or-4 ot:o^ 

*Tfrttfcn-6*<, KJ!l31tl45liTa, 7XV 
-;k 7xy-ik f*7 = VHk **2U % /-)\>* 

i t 2 -x^>^^-;L-7i£0 e te)^^5 1 ^ 
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«±K0 1, 2-X*>S^:*-Jk 1, 4-7*>*J 
^*-;Ptt£©#aT<OB«ai:J:«>IR««£l^lc, ft 
*Bflrf-HJ"T5A«*. »7> ; E-7fc£l;:J:*7;l'* 

[0 0 2 8] «»©RJt:t|!B*1-^*Tttti'B1!6»©i!S 

^SiMjMiL?*. ^^F • *>A£Jt<B7£ K# 

«!75>'ttCD-a-*;P5R*->;bS*75 FffcLTffiKL 
75ya«t^^F*«:BfH©«#*TJStfb 
K^^K«©N*MiOa-75y*0«K«co 

3K*v;«*»fa©7;i/3-JH8ii:**b7sy»x^ 

[0 0 2 9] F*3«fc tf#5E9§<&* 

W^ttiSaSftlKIBrft^^l-iDBtt^y^FSH 
LTI1 WAtf, £X~F<D (i) - (v) icie«sn&*tt 

(i) M. Bodanszky &«£c/ M.A. Ondetti, ^7*^F -> 
>iz~>7, (Peptide Synthesis) , Interscience Publish 
ers, New York (1966*) 

(ii) Schroeder*5«fclflLuebke, *tf ^73^ (The Pepti 

de) . Academic Press, New York (J 965*) so 



24 

Gii) mmm^m. ^^fmomw* as 

(SO 0975*) 

(iv) £AteH ±n^mmmm K 

SeM©ft*IV. 205, (1977*) 

(v) £Ate9M£& ttE£XA<Z>HX ?ilJ4# ^7>F 
-&#c £jll«J£ 

*»W08S»^^F*«»*«r«>i:i*<T**. ± 
i£^ST#etl^>^^ FSfcttBM*'*:^ F**5B«# 

[ 0 0 3 0] *&w<D*zf^\ i &fz\**&9i<D& >w 

Iftzi-F-rSsKU^^U^^FtbTtt, "MSBLfc* 
F*fctt#369!C!>* >/t£ Jf FT* 

• a»fi*ocDNA, wssb/taaiia • «a*ft*oc d 

TfcJ:U. SMBLfcSffllS • 0 total 

Reverse Transcriptase Polymerase Chain Reaction 
(J£AT> RT-P-CRfttlBSfrr*) £<fcoTta«-r* 

[ 0 0 3 1 ] JlflcM^tt, E?U## : 1 9"C«$n*7 

its EMS*: 2 0"C«to$n5**E^J^ 

;W?«J^Xt«iDNA*SL, *»§li©^^Fi 

mWmUE) S*tM^KS:3-Kt5DNAT* 
ntfftinofcCOTfccfcti. EyUSfl- : 2 0T«*>S*t* 
*IBB*Wr4DNAiLTH IEJ'J#* : 2 0£ 
fcttEMM : 1 8T«taan*ttt»EMS:**rr*D 
NAf^tf^fl-5. EM#f : 2 0T*hSfl-6tS» 

M^'J^Xt^DNA^LTH E£l# 
*f : 2 0T»toSn**SE?Ut 9 5X£t±, »*L< 
tt»9 7X£UL «kO»*b<tt»59 9X£il±©«ratt 
t*-r-&**E?0*** , r*DNAttd:*<«Vi6ft*. 
Jlttttfctt, B*l*«: 3 9T»SilS75yKEM* 
WTM^HSn-HnDNAiLTH «*tf. 
EOT**! : 4 0tftBEJ"J« : 5 7T«toStt*tt» 
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EW^ftSDNA, £fcttE?'J#*f : 4 0*fcttS 
: 5 7t«hSil*«IE?«JS*t5DNAt^ 
-f ^ h U > ^ x > h ft *#TT/ W ^ U ^-f Xf SDN 

-6^Ft3-Ht4DNAT*fttfWft©6©Tt) 
«fcl>. EM«* : 4 0*fcteKyiJ»-9 : 5 7T*foS«l 
-SaSEW^ft^DNA tLTH iS^'J#-^ : 3 
8, EM#* : 40, E3?0#^ : 5 6SfefiE^Jf§ : 10 

E#J#*§- : 4 0^fcttlB?y*-9 : 5 7T»feSft 
EMt*t * D N A t A-f ^ F »J >yi>h^ 

#TTA< ^'J ^-f Xt^D N A ^ ITU MAtf, IB 

^JS* : 4 0*tttEMW : 5 7T«bSn**IE 

?|J£9 5%W±* »*U<tttt9 7 

< 9 9 *«±<BfflHtt£*r *ttSE3*J€:$*-$"* 

[0032] &ft. e*ij## : iT*sn§7s;sE 

^fn^W^S^^-Kt^DNAibTH 20 
tflAfcf, EW»* : 2£fcteE?U*-9: 3Tgb$n* 
SiE^mt^DNA, SfcllEyJ**! : 2£7cte 
E?9#* : 3TSt)$n-5ttSE^J^ttSDNAtA 

f u >f/x> F&*#TTA-f ^xr^DN 

t,OTt)<t^ E?U#** : 2£fcteEjy#*t : 3T^ 
^n^aSie^J^^t^DNAchM^ h U >:/x> 
hft*#TTy W ^ Xt 5 D N A t M*. so 

te\ E?'J## : 2£fcteEM#*: 3T*fc£n*>46* 
E*U£»9 0KEU:* #*L<tett9 5 %«±, cfc9# 
^L<«^J9 8 XK±©«Htt«:*t41SEMS:S* 

nDNAft^i^ns. E?u#^t : 4 4t«n 

^J^ySE^StS^^^H^^-HtSDN 
Ail/TIt ^Afi, E?'J#*t : 4 3T«toSn*ttiB 

n^aiEMSSt^DNAtA-f^ F U >:/x>Fft 
ftttTTA-f ?'J ^ Xt4D N A *S L, *&W<D? 

>n^ntnnmzmm<om^ (m. ^sek^^f 40 

£*>A£Sf £3- FT*DNAT*tltf^m©t)OT 
*>±l>. E?'J#^f : 4 3T$bSn«»IIE?Jmt 
4DNAtM^ F l J>yx>h/<i:MTTM7' l J^ 
<Xt4DNAtlTll E?'J#*t : 4 3Tg 

t)Sn-5«iE?Ji»9 0X£t±, »*t<B«9 5X ' 

*EM*«#TftDNAfc£#^&*l*. E?»JS^ : 

5 iTa£4a*7£>'SEM***T**>A£M&^ 

-FTfcDNAiLTtt. tflAtf, E#l## : SOTS so 
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toSilfta*EW***'r«»DNA, *fcttE?»JS* : 
5 0T*fc3n*tt£E5y**T*DNAtA-r* F»J 
>yx> F&*frTTVW ^'U *W XT *D N A ** 

jswo^^ Fic»-r*je^»it. ->^^;nf «e»f^ 

fflfti:) M«^W^K*3-HnDNAT*n 
tfftiiltOfcaTfeJ:^. E#l## : 5 0TSb3^4« 
SEJH^WtSDNAiA<7 F U >:/x>Fft&tf= 
TTA< 7 U ^ Xt -5 D N A t It 11, EM 
5 0T«fcSMaSE«t»9 0Xtt±, S?£ 
b<il^9 5%^_b, <fct)»*U<tttt9 8XJK±©« 
l^tt^t^MI^J^^t^DNA^Ml^n 
S. E^JS^- : 5 2ti$n§7S/SE^J^tn 
^W^S^3-Ht*DNAtlTH ftlAtf, E?'J 
W: 6T«bSW*aEM*«f4DNA, 
ttE*»# : 6T*toS4l-&4S»EWt*-r*DNAfc 
/W7b'J>yx>h ft*#TTA>f 7 U X1*SD 
NA**U .EJIJ»*: 6TS$n$7^ySE^J^ 

*r*>* >^^Rt*«»^Bji©«tt («, ♦sew©'* 

feSt4^W^K*3-HT-6DNAT*ntfWn© 
fe©T*>«fcH. EW#f : 6TSfe$n§ffiSE^J^t 
tt-SDNAi/WXb U >yx>h/iMTT;W7 

u^xnDNAtim w^.a, e#i#-^ *. 6t 

*bS*l***EWIfc»9 0%^±, »*U<««J95 
%J£A±, i0ff*L<H»9 8XK±©8Htt**« 

aiK>j*t*t?)DNAS: ue>n5. e^js 

5 3Tl$n§75 ySEJiJ^t^^W^R 
&3-KnDNAtlTH WAtf, E«*^ : 63 
T*to3n-6aSEa«:SSt*DNA» Sfc«EM# 
^: 6 3TSb$n***Eyy**t4DNAi:;W7 
F U >i?x > hftft#Tt;W 7 >J ^ Xt N A 4 
EMf : 6 3T*an*7Syi6EW**-r* 

T£*>A^ff Kt*DNAT*n«W©t© 

T^DNA^yWT. h U >yx>h^ttTTM7'J 
^XtSDNAtLTH WAH EM»* : 6 3T 

mt>tzft2>mm&&}tito9 s%&±, »*u<»a»9-7 
aie^j^tr^DNA^^^^n^c e?>j# 

*t: 5 4TSSn*75yBffiM*«*r**W^K 
*3-KnDNAilTH WAtf. EMM: 6 4 
T^$n^aiE?'J*Mt^DNA, *fcttEM# 
: 6 4T»:b;£ft*«*Em«T*DNAfcA*f * 
F 'J >vx>f &ft frTT A-f y U *W Xt*DNA6 
*U 6 4T«S*l-675y»EJ"JS:*-r* 
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-f^W^K^a- FT*DNAT*4ltfflMlC!)*><0 
Tfc«fcl>. EM##: 6 4T»toSft*4MEM*«* 

^XT-6DNAtUTll «Al4, E#l#*f : 64T 
*hSft**«E*l£tt9 5X£JL±. #$L< 14*5)9 7 

[ 0 0 3 3 ) M^'J^t-ya^l 4itt<0*tt* 

— (Molecular Cloning) 2nd (J. Sambrook e 10 
t al.. Cold Spring Harbor Lab. Press. 3989) ICffiSS 

^< 75 'J ««©««rw»(cie« 

^AM^19-4 0mM, »tU<li*!)l 9-2 0 
mMT\ ifi«tf«)5 0-7 0*0. »*L<tt»60-6 

T«flE*<»6 5TC©i^i^lL^. 20 
[0 0 3 4] ckOAttWKfc. E79*9: 1 9T«toS 

nz> 7 a y Rie?u&'&*r*" * ^ ^ f £ a — F*r & d n 

AtLTH BMW: 2 0 T«t)$n***BBM*-S 
^T^DNA^^tf K?!l#*t : 1 7TS^^^ 
7^ 7@£gBJU£^*rf 3^7^ K*3-h*t5DNAt 

-SDNA^tf^n, IB?'J#^ : 3 9T*bSn*75 
y'KEJ'JSr'SWr*'*:/? 1 K*3-Kt«»DNAiLT 
14, E3*J#-9 : 4 0£*:teiB?iJ#^ : 5 7T«todia* 
ttSE^£^W"S"£>DNA3&i*« f £>n, E?'J#*§ : 3 7 so 

nDNAtl/TH E^J## : 3 8Tg^)$n^S 
B«*4*t-6DNAA«*lf6^ EMS** : 5 5TI 

DNAilTH IB?!l#^ : 5 6 T«bSftft*IE« 
£$*rT* DN Art** 6*1*. $*:,.E#WMt: IT 
St)^n^>7^y^iB^J^^ ; &T^^>/^M$:^- F 

tftDNAiLTll E»*f : 2*fcliE«W : 3 
-cat)SJll«)*S*EyU«:««"r*DNA^*tf6n, IB 
?"J#-5f : 4 4 tl*7 $ ^ »EM«:SWt > 40 

/W«^3-KnDNAtlTB, E?J#f :4 3T 

atosn-54S*EM*«wr*DNA^*ife)n, En 

5 lT8toSftft7ayKEJ»JtMn^>^ 
^S^3-HTSDNAttTll SBJ'J#^ : 5 0TI 

tosn***Eyy*$S"r«)DNA^*tf 6*1, e?>j# 

■*f : 5 2T*fcS4l*7Sy»E?8S:««'"r*^>^^ 
MSD-Ft-6DNAiLTIt E?'J#*f : 6TSfc3 
*l£ffigiB?«£^-r*DNA#*tf b*l, E?'J#*§ : 
5 3T*b«ft?)75yB[EMmt**W^»S: 
3-Ft-6DNAiLTH EW»* : 6 3T*bSft so 
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*tfSEyj*£*f aDNA**fctfe>il, EMS^ : 5 

4T»toan«7sy«En*##r*^>^^Ji*3 

-KTSDNAiLTH EJU*# : 6 4T»toSft* 
*SEM**WrftDNA*«fttf 6il*. 

[0 0 3 5] *J8fl^f HS:3-KtSDNA©tt 
*EWiffi*lfl935i:*S*E?iJ*fctt*©--W«:«*bTft 

^^K^3-KT?>DNA$ fi-ST * «: WTfitt < * 
RNA^tjfitntfttffll^ns. #$EWC«A 

l)C(i:0Tf?)7>ft>7- (:*'Jr0 F 

Ft3-Ht*DNA <D3fiSE^JCDffiSE^J1S$S £ So* 

F (4£@£) 14, ♦SWO^F^iSfORNAiA 
-f^'J^Xn^t^Tf, KRNA©^«XI4«tt 
£Pl«"r*c:£j&*T**a\ »*V^4*5BW©^^F 
HI RNAi OfflSf^ffl £^ LT*JW©^^f F £>3t 

7°^ HraRNA©a«snfcEMfc««iwa (*u 

=f) Xtf*55W<D^^HHaRNAi 
»RMKA^:/y^<XT*££j&*T#S <*U=0 * 

£u*^k*4, 4#rt&r;t#»T*R«o^^ f© 
ae^oss^wB • »jwr*otcwffiTfeo, £jws 

ftttif©»«xttlMirfc:#«T**. rjsrtj-rsj 
£14, afif^fc^^l/tfF, ifi*E^JXt4«K 
©WfiOEWfcffiBttfcirTSftSt^ttftMttT**^ 
££Sc*-T*. X^Utf^F, *»EMXJ4«Bi'<^ r 
yHiOBT r»*T*j £14, x^rfr^F (tkS) 
©EWXtt^ttMfle^feBW^n^JS^fc**^^ 

F©7syB*a*jiUTi^. *»«o^^F©a 

6^0 5' «'\7bT>;l/-^ 5 ' ^6 -^-*^7 • 
UfcT-F, 5* MUEMKtttt. tfU^/^F 
F>, ^Wt^Jtn— F««, ORF»R»jt3F>, 
3* Mll^aR<R«, 3' *t*'J>Fd-A««, 

3' «g^7tr>;p-7 r tt»*u^»*fi«iUTa«u 

■5*^ ^MWO^^Foafi^rtOttfttt****) 

[ 0 0 3 6] BttMK£. »**«©<l>fc<it>-»lc 
ffiMMft (*»J=f) X^U^F^OlWfiL **>W4 V 

U3*-^F£<&K«14, r7>^i3>7,j T**it»5 
£ fc*«T**. 7>^-fe>* • (t'JJ) F 
14> 2-T^y-D-U^^fbTU^*'J^ 

^ F , y 'J >3U4 t'jav >fiS©N > FT* 

i/^F^^n^w#uv- («sah mis 



(16) 



&m 2003-1 165S2 



29 

^7 U :h^ffia^#»*f^*f £iHfi£ to* 2 V* 

DNA, l^MIDNA, 2#i£RNA, l*iRNA, 
£ blCDNA : RNA/N'f t/U y FT*£><5 CI <L#T^\ 

^i^W^^ (#)A14\ ^X^d^x-K 
z/^x-h&i:) £}$-pfce>> #l;U4^>A^Jf 
£1/7 — if, *27U7 — fcf • ^f>tb7- h^->>, 
*t#, S^^l^^F, ^'J-L-'Jyy^a ^« 

mm) £-&*t*4><0, 7j^«^ttt^t) 
CDs m^ntzfe&zft'ihz) (Mtlis, g7;-7-i 

Fj , r^ua-^Fj Rtf r^g^j yg>s^ 

U*?- FR tt£ * * U*?- F 14 * 
[0 0 3 7] *««07>ft>^«8H RNA, D 

n A* »-&utt««s*nfc«KT*«>-. 

nicBiesnsfcorttttti. wo 7 <o 
7>?*>^**oaBBatt.*<toi«»*. sac 

^<$B£><lT , C*3(!K #l;Uf J. Kawakami et al. .Pharm 
Tech Japan, Vol. 8. pp.247. 1992; Vol. 8, pp.395, 
1992; S. T. Crooke et al. ed.. Antisense Research 
and Applications, CRC Press. 1993 ft£fcM$ft*ft so 
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1*14 5' flu 

^OffiOSiltll M©3' «8**>1>145 ' fflUc«F 

if, RNa s e^<i:0^^l/7- 1ftCck£#fl?£Plll:t" 

LTtt, S'jlfl/^'JD-*, ^h^x^U>^U 
13 - )UU Z <D if U d - ^ £ tt U # £ b m T» 6 

[0 0 3 8] ^^©a^^Ffta— FTfcDNA 

iim wabfc^woaB^^Ffe^-Frs 

t>J:^. ^^c, ^VADNA, yyADNA^^U 
-> ffllEbfcfflia ' W*(DcDNA, lUieLfcJIifflflS 
•aift*©cDNAM^U^ &fi£DNA©^f 

«fcOmRNAB»S:SS»bfcfcCOS:fflliTB» Reverse 
TranscriptasePolyroerase Chain Reaction (C «t o T^M 

2 , IB J'J#-^ : 3 , IB^iJS^ :43> I£^J#^ : 50, 
EM»* : 6 , iE^Jftf : 6 3 JfcttEWW : 6 4 T 

WnDNA, *fc»4 (ii) SS^iJ#^: 2, EW#« : 
3 , EiPmn : 4 3. &&m*% : 50, ie?'J#^ : 6 , 
E«t^ : 6 3 *fc»4EM»# : 6 4 T« to 
E»*«*f«)DNAi/W^h U >iSiL>bte&ftT 
TMyU^Xt4DNAS«l, *56WO^>^i7 
M^*MWlc|H)K^r§tt («, **W©^^F»c»f 
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Aft£#m>£>n<5o E?US*§ : 2, E?»J#-Sf : 3, IB 
JU»* :43, iE?«## : 50, E?»J«F*f : 6, E?'J# 
# : 6 3*fcliiE?iJ#* : 6 4T«toSil**tiaEM* 

'J^Xt^DNAtLTH {FiJAtf, E^JS^f : 2, 
EM»*t : 3, EJ'J#^ : 4 3, B*l#-9 : 50, 

: 6, E?U«* : 6 3 *fcttEM#^ : 6 4T«b 
Sn4*ISMfc»9 0%JW±, ff*L<te»9 5*JEA 
_L, J:0»*U<tt*5J9 8 X«±©«Wltt**-r**fca 10 

[ 0 0 3 9] ^mM(D<y'9- F£5E£K13 — HtSDN 

fi)cDNA77'1'V-^ffitiTPC RffilC J:-3TiSiB"f~£> 
^tlMi^^^-l:ll^UcDNA^Bj 

^P — ->^7* (Molecular Cloning) 2nd (J. Sambro 
ok et al.. Cold Spring Harbor Lab. Press, 1989) \Z 

[0 0 4 0] DNAOllEJiJ^ll PCR^ so 
0^7 h, {ftlxJf, Mutan™ -superExpress Km (^flia 

(*) ) , Mutan™-K (SHit (HO ) #*ffl^T, 0DA 
-LAPCR&, Gapped duplex*^ Kunkel&^tf>1^3}4>;^£ 

K>iLTOATG*tU *fc3 f *»»flJJCJ4HW» 
it3 K>tLT©TAA, TGA^/cteTAGSr^LT 40 

te* aS&^dcDNAT^^-SrfflUTftrjnr^^i: 

-14, #IAt4\ (-f) **9BO^^K • $>>^£K£: 
3- Fr*DNA*SBWfcT*DNA«fr*WDffi 
U (□) BtDNAWM-SraattRS^^^-tO^D 

[ 0 0 4 1 ] ^^-iLTH 

H («, pBR 3 2 2, pBR 3 2 5, P.UC12, p 50 
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UC13) , fcmmm3k<D7'7 7,=i F (fl, pUB 1 1 
0. pTP5, pC194) , KSEb*^77$ F 
" («, pSHl 9 f pSH15) , A 7 y — 
^7'J^77-^ 7^f>-7r><;U 

A1-1L pXTl. pRc/CMV, pRc/RS 
V, pcDNAl/Neo, pcDNA3. 1, pRc 
/CMV2. pRc/RSV (Invitrogentt) UHftm 

BiilW^i^H SRa^D^-, S V 4 
0 7'O^»^-, HI V-LTR^D^-^- CMV 
yD^-, HSV-TK^D^-ft£W6 
n*. ZllZ<Dz)-£>, CMV7 P D : E-^- SRa7'D 
^e— tt£*JBt**fl>j&*#*Ll>. li^lyi'J k 
7I5»T**«^4* trp^DW-, lac7'D 
^E — * — , recAyn^- AP L y°DqE— ^ 

spon'o^-^- spo2r7 e DqE- 

PH057'P : E'-^- PGK^D^- G 
AP^d^-^- ADH^nqE— L 

pioypt-^-^^^i^. 

[0 0 4 2] JjS^^-l:H EU:<B»fc, mMlCi 

~>^;k sv4 0«»*>jy> 

T, SV40or i <hl§frr*»da**2>) 

Tit. #I*J4\ >?k FDSS&«7cBf* (JKT. dhfr 

tiMM-*******) aae^ wvn/*t-h (m 
tx> mm * 7>tr->u>»ttae : f (»t. Amp 

(£UF, Ne o'^BSfrra*^****. G4 18i 

tt) w^tf^n?). mz. cho (dh f r-) mm 

Sialyl «J t7IiT*4«#ft PhoA-y^ 
^EJU. OmpA • zs#1")V&&\l3.iiifi+ m±ifi/^ 

MFc- y^t^SJO, SUC 2 • 

>J> • y^tAE?), a-^>^7iD> • ->^A 
Sxtttt^- ->^*EWft£* f **i-« f ti««T* 

/Xi;ltftn-H-r4DNA«:«#-r*^^-fefflia 
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[0 0 4 3] SitLTH MAH XyxUt7S 

Xyx'JtT - 3 U (Escherichia coli) K 1 2 • DH 

1 VZs&X ■ *7 • tf • ^vatA • 7#x 
a — • - x>y-fX • • +f ■ 

(Proc. Natl. Acad. . Sci. USA) , 6 0#, 16 0 
(1 9 6 8)) , J M 1 0 3 C^yW • TisyX ■ 

'Jit— (Nucleic Acids Research) , 9#, 3 0 9 io 
(1981)) , JA221 tit^—i-Jl-J-y'-^U* 
n.y— ' • ^TZJiy — (Journal of Molecular Biolog 
y) , 1 2 0"#, 5 1 7 (1 9 7 8) ) , HB101 (y 

±)V - - v^^ — • a^^ds;- 4 i 
#, 459(196 9)3, C600 (^3:*^ lyy** 

(Genetics) , 3 9 #, 4 4 0 (1 9 5 4)3 ft£;W!lU 
en*. /W^liclTft. #1AH /W^-* 
^I'X (Bacillus subtilis) Ml 1 14 >, 2 

4#, 2 5 5 (1 9 8 3)), 2 0 7 - 2 1 
• • A-f h U — (Journal of Biochemistr. 20 

y) , 9 5i, 8 7 (1 9 8 4)) ft^l^ns. 8 

(Saccharomyces cerevisiae) AH22, AH22 
R-, NA87-11A, DKD-5D, 20B-1 

2 , y' V/U* 7^D^ y ft7 ^ > ^< (Schizosaccharomy 
ces porabe) NCYC1913, NCYC 2 0 3 6, tf 
3-7 /Uh'J7 (Pichia pastoris) fc£**JB V> 6*1 
£>. 

[0 0 4 4] «fi»B&UTtt, #IAH 0<1)V7,ifiA 
cNPVOi^t 3 h^^OMS^bM (Spod 30 
optera frugiperda cell ; S f HfflflS) * Trichoplusia n 
iCD^MS^c^MG 1 MM. Trichoplusia ni£)gP6*(£> 
High Five™fcffl]!£> Maniestrabrassicae£3fcCDfcfflj3££fcte 
Estigmena acrea£2fc£)fcfflJ!§ft £&<Jfl US n^o £-f ;l/ 
7^BmNPVC«filt 5&3fe$MbfflB (Bombyx mor 

i n ; BmN^ss) tzZifim^ *>iiz>* ss f mmtL 

Tte> #1AH S f 9mm (ATCC CRU71J) , Sf 21 
iSSM (JEA±, Vaughn, J.L. -f > • r>V # (In Viv 
o) ,13, 213-217,0977)) fc £*«jH t>6ft*>. Mtb 
TH WAH #-Y ^oaS&t'Mt^n^ Cmfffl 40 
*-f^^— (Nature) , 3 15 #, 592(198 

5)) . ttttajfitbTtt. 0SAH u-;niBflacos- 

7, Vero, ^ * -f X-X/NA* ^— jSSJ9S C H O (« 
T. CHO^fiS^Bgie) , dh f rffl&f^JS^WX 
-XAA7^-«BCHO (JWT, CHO (dhf 

0, 7^UH-7M, 77KH3, thFLI 

[0Q45] Xyi'Jt781*»H6»ni:H « 
AH Xd>~ i?>t?X ' *Zf ■ if • ^-'>3^;i/ • 7* so 
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Ti- • 3- 7 • lMx>SMX ■ ^ • it* ■ a-xxx 

- (Proc. Natl. Acad. . Sci. USA) . 6 9#, 2 11 
0 (1 9 7 2)^fy-> (Gene) , 1 7 #, 107(1 9 

— • 7> H ■ ^x^^;U - y?x*x*f y^X (Molecula 
r & General Genetics) , .1 68#, 111(197 

«s»»eat2)i:n #jah *yvx- o • x> 

if-f^EDy* — (Methods in Enzymology) , 1 9 4#, 
182-187 (1991) -?Uis—V>y$X • ^7' 

• If • t*>3t^ • 7#5r5- • rty • -a-f X>5>-f X 

• ^-7" • if • XL X7X (Proc. Natl. Acad. Sci. U 
SA) 7 5*. 1 9 2 9 ( 1 9 7 8) ft E lCS5*<B*«5 

MAH AW^/f^yny- (Bio/ 
Technology) ,6. 47-55(3 988) ft £ fc|E«©*«^Ce^ 

0UAH «BX**JW8 SW »ai**»/'nh3- 

;k 263-267 (1995) <*WttRfT) , 

□ n (Virology) , 5 2i, 456(1973) tClS 

»&n*. Sij^XyxUkJUE /WUIlTfe 

£Wic#gft«*«, &mm* ft«*-tco«3&««*i±u 
«>?>n*. KSStUTH y-*;i/xi— 7;, ^ 

«AH Ty^x^Am n-Vy;^-^ 

• -^Xh>> Aiz-O, ^IX^X> /\* 

li. «S60pHJ4*9 5 — 8^a*UU. 

[0 0 4 6] Xyx'J k7R«*«*f SIB<&iSJfe<fcL 
Ttt, HAH ^;H3— X, A"ifayKS$tiM9«i6' 

(a^- (Miller) , fy^— • #7 • X^7,^U ^ 
>!V • -f> • ^rU^rL^— • isjL^J-j yp7, (Journa 
1 of Experiments in Molecular Genetics) , 4 3 1 — 
4 3 3, Cold Spring Harbor Laboratory, New York 1 

972) a<#*uv>. z^iz&wiz^oyn^-?-* 

Mfr-&Z>tz£>\Z, «AH 3 5— f>KU;i/ 
7£ U^K<0«t-5ft!ll9JS:iaAS^ t**T#2>. S3£ 
*Xyi'Jk7WOi^ iSS^ffi«*tJl 5-4 3 r 
T»3-2 4l«Wf7at^ i^SfC«fc0> m^MftZDU 

ii«»3 0-4 0^*96-2 4 »Mff ft ^gtci 
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^7^h— ;U^*— (Burkholder) */MSlfi (Bostian, K. L. 
b, r^a->-y>yx * *7 • if • tvart • 7 
^J7>- • • iM x>WX • • if • a-x^ 

X— (Proc. Natl. Acad. Sci. USA) , 7 7 #, 4 5 0 
5 (1 9 8 0)) ^0. 5%^-tf^yK^^^-T^SDig 
« [Bitter, G. A. zs-i?>{fX • *7 • If 

• ±->a^-;i/ • 7#T r a- • • it<x>-wx • * 

^f-if-JL— XXX— (Proc. Natl. Acad. . Sci. US 10 
A), 8 1#, 5330 (1984)) #*§nf£ft£. 
igfljjO p Httft 5-8 lCH»-i"«>03jf«Sf * U^o ttfttt 
®«j£2 0<C-3 5*CT*tJ2 4-7 2WKM5ft^ #E 

Kj6i;Ta**Jl#*iin;l*>. 

[0 0 4 7 ) s^aAUBBSfciaaaiTfcswMtei* 

i»fflj£:LTte:* Grace's Insect Mediu 
id (Grace, T.C.C. . ^-T V — (Nature) ,3 95,788(196 
2)) KlIMMfcbfcl 0 X^v'Jfiltll^^SJnft^aHiJDA 
fcfc<&ft£a*m>eft*. «fMiOpHtt»6. 2-6. 

Ttt, *95-2 096OJ»ie^Jftt}|l*«trMEM 

[iMX>* (Science) , 1 2 2#, 5 0 1(19 
5 2)) , DM EM** WVDDy- (Virology) , 
8#, 396(1959 )),RP MI 164 0** 
li>*r—f)V - - if • 7> U*> • • 7 

V'>X-*>3 > (The Journal of the American Medica 
1 Association) 19 9#, 5 1 9 (1 9 6 7)), 1 9 
9** C^n->— i>># • *7 • if • 7iMx^>f • ? 30 

# — • if • / W Or D ;i/ ■ ^ "tJ X > (Proceeding o 
fthe Society for the Biological Medicine) , 7 3 

1 (1 9 5 0)) ^Il^nS. pHtt»56-8 

T**o^»*uii. igsi«a**5)3 ox:t» 

15-6 OWflBfTttl^ &»KJ6i;Ta«*«#*ilD*. 
[0 0 4 8] ±fBi£^ft^£#^0^7'5 1 K - * >/1 

>^£©^>/^^M^ hUK>X-l00™& 
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Hcnstt £ <om £ MAI -r * £ wffl t ^ 6 n 

[0 0 4 9 ) :©J:e)l:L/Tt#b^^7>H • ^>A e 
IC*T»6ftfe*^l-^*DO*}**«)t^4-?-ft^2pi; 

MttTIt MJ ^h'J7'y>, 

7;i/^x;i^x> K^y^^-ir, ^Df-f>*t- ir. 

* fli t i fc x > if -r a a y 7 ^ -t -r u e 1 c «fc t> ay 5t t ^ 

g*rE# Vi^X >1f -f A ^ 7 y -fe-f 3tc £ J: K> M 

[0 0 5 0) ^aBwtD^^HSfc^sswo^v^^ 
ttfls-cftfttf, *ui7D"-^-;v3K#, t;^D-tJ^ 

# ©<"JftT * o T fe «k I WWO^f H^fctt** 

[0 0 5 1 ) [^&y ^ D-^-;HK#<DfPH) 
(a) za-j-jimwmSiffl&oftSt 

t&^\z^otfi^m±^^tmmz^ti^h^^\m 

»R»Jiit>tia#Sft«. K^^^tTf/Li$S4 
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2-6 mn\z 1 01*0, It 2 - 1 0 Eggf^^^n^c 
-f;2, ^EJl^y K v}*, yyh. \iyV. ^^ff)W 

fll*©tt#ffi©8lfi£tt. WAtf, «lE©«i»ffcLfc#3B 

*r-y — t^JlTsf-l ><DJ5& [*-f^* — (Natur 
e) , 2 5 6 #, 4 9 51 (1 9 7 5$) ) KfiE^SIjirr 

fi/>^U3-;i' (peg) ^ir>^^;k*fc£a* 

*^6n-63ft«, »^t<«PEG^ffll^n§. tfilt 20 
■BtLTH «AH"NS-L P3U1, SP 2/ 

oftf*«»f6n** p 3u it>w&is<mi**>ti 

M&t<DP?£V^&mZl : 1-2 0: lfl&T&O, 
PEG (#S=L<W\ PEG 1 0 0 0-PEG 6 0 0 

o) 3&* i o~8 o %m&<D&mT?mtn-zti, 8$2 0-4 

0<C, !fftL<tt«3 0-3 0#IHW> 
^i^-hf^^itC^ Ojffl*J:<JfflJBiB#**JST# 

[0052] qey £o-^;i^#M£a<:/i) h-^o 30 
«*»»ft^T«Mbfcttft«i^Dyu>a:#is (MBit 

&%w**ft\zm\;%%m\z'&?Tm*vz£tfT*%^ 

**, i«BHAT (h**-y->^>, 7^;7tUX 

IU>o 1-20%, »^K«10-20%O 

^teiejrfa«Sr^tPR PM 1 1 6 4 Oigitt, 1 — 10 56© so 
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fcttyvf y»J K--7»*ffl»jfafl»*ift (sfm- i 0 
1, B*mm («) ) &£Ml^:t^T#§. iS^ 

iaaii, a* 2 0-4 ot, »*L<tt»3 7tT* 
is*p*m«, a#s 3 jural, fr^ixteiisna 

lecofixjfiirs * ©isflsffl ©we <t i°i ® ic l tih* t # * * 

to 0 5 3 ) (b) t;?D-t;M«[#OlW 

ScttS* <*>2fflM*.(«K DEAE) iCfcaEBl* 
-f >A**liJJ^D^<>Gft:£ot§ttK*9J^«k Dtft 

[0 0 5 4] C^U^P-^tt^O^S] *&b%(D# 

U7-^>A^M^S^4ock^ J f "J 7-^A^f>t 
CDffl^tttt, **V7-lZtem2l£Tfl&\sjtJ\7T> 

y^>, ^«>i^-r n^Dyij >, ■ u>^-/ 

0.1-2 0, »aL<ttJ»l-5©fiJ-&TA^ r ;i/S-& 

ifeje^UT, tiiftm±tf^&tmmz*n&#3bzw* 
a*» 2-6 mmz 1 e-t^, it*5 3-10 sgftfr^ 
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[0 0 5 5) *5E9IO'<^H*3 
-Kt*DNA (£TF. *5EW©DNAfc«B'r*««' 
iaAtWKjBWO^^HIOf-rftaflE (BIT. 

(D^y'^ FtfiM J *-i m; b&ftSif*<Diii& • ^KS"J. (ii) 

i) #5£Bji£>^7 6 ^ K£/cte-?-<£>^<D^ffi, (iv) 38 fi 
^teWSK (v) 7>^t>^DNA^Wnii, 10 

(vi) #»a©R#**W**BBfcJ:tfa»ra. (vi 
i) *JMi©DNA€:*"j"*Sft hMttl^f^U. (vii 
i) ia«l:9MHLfcUif>H ■ U-t^-tOJtttJc 

#JE W^)ai* A ^>/^ 

»-J-* , J^>H©«4tt^R{kS"fr«>ft** («, ZA 
Q7^ K ZAQ7>*^hftt') ft*£U- 
->mri:^Te, g7^^fctt7>^^- 20 

[0 0 5 6] ( 1 ) F3WM#-r*#aR 
KOMI • ^RSS'J 

^Jf (G9>/^{7»^Vt§ii^±^—) ©'J*f>HT* so 

^\t*» Mamba Intestinal Toxin 1 (&T. Ml Tit 
»fH"*> ; ieW#^ : 2 1 ; Toxicon, 28#> 847-856 
H, 1990* ; FEBS Letters, 461#, 183-188K, 3999 
*) t7SyttU^T*&6 3'X©fflWtt*«B»6*l 

*fc, thlBvS^M^.F (FEBS Letters 
462#, 177-181JC, 1999*) tt, 7^7SBv8«?a 
*^y^H (FEBS Letters 462^. 177-18JK. 3999 
*) ^«77hIBv8«!4#^Ht7^y8P 
^;UT9 2. 6X©«Btt*«B»6ia*. lllTlttHB-* 40 

U *©BSEtt40 ^*<b*U9i*lCEE«[-r*»i:!i^ 
£ <h 2 ttTl^S (FEBS Letters, 461#, 183-188 
H, 1999*)*. f0*fflA^«>*-XAB»WS 

Rifls^^H*^ B*«B«tt*#UTl**ri*BB 
L/c« £b^> thSBv8«^KH MAP 
**—tfiP I - 3**-tf*Sttfcb#B«MWBft so 
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(European Journal of Neuroscience , 13#.169 
4-1702H. 2001*) c tUKDdta^ ^fE^tf)^?"^ 

X, *56W<ODNA***t»UTt^a*fe*lili»3K 

(«« B& TIB. ffltt* »iR=FAttfi«»&f) , * 
ffi#»3K* (M. JJl^/vf V-jfS, A-*>V>fi« 
8, «##S!tfifc-i:) a*©aa**»rr<&. »* 
KttSIHbBSftTS-S. Lfc*«t>T, *5EMO^^ 
K*5«trX#jeW©DNAtt, HAH afl;K£A («, 
Jllifc, TSO, fftt, »«3FAttfi«»ttt # ) • 
8IA («, 7W/W^ A-*>V>fi«»v » 
»*U<J4«ft»3(IAttfoa^ 

©gssieDj&a • ^te*j«oaaiLT«ffl-r*cii*T 
iBUTt^aa^*5W-6«aeJt*+»K:, &£t>teiE 

*lc5E»*nttViA#*^*«*lc, (-f j #5E93<BD 
NA€:KA#tca^b. 4#rtT*»W©^^H*» 
3K$1t-*>;i£K«fcoT, (□) mmz*$£W(DDr<lA$: 

A^-tc^a-r-sdiiJc^oT, (/n) *ssw^ 

y ^ H ft tt A* K 3S#-T * ££^lc£t>T, ttA# K 

»»Sf5:^T#4. #»«ODNA«:±EO»« 
■ *BJWiLT«aT*>«£tt. BDNAftJMM**^ 

7fV f>-f ji^t y ->x— F^-r #o 

ah, -t©i:£T, *avitta*aaofcftoaw»« 
cD*»#»k:B*6n*ffl#iit)«ca*Jfl:U» aw 

9 5%J^±, i0ff*><B9 8XH±, $^>tw^^L 
<tt9 9 X£t±lCiHS ftfcfc©6*ffl«0^»SL 

[0 0 5 7 ] *J89BO^^Htt, WAtf. *a*I*i; 

Ta*t«bfca?w. *^-t^»j. iy+->m 

ah ^wo^^Hft^a^wi^Bfe&n^ait. 
s^^ij, r^^j, ^<t^;u ffimm, ft^su, ss^ffl^ 

ttt>ic-«»cBa&6ftfca»ISia«*Sftft*«ffl 

fi^^Tri?Q-r £ c t ic j: o xsjif-r ^> ct*T**. 
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»J #'JVM-h8 0 w , HCO-50f) 

>s*;k ^>v ? ;U7JU^-;^<h#f^tT : bJ:^o * 

[ 0 0 5 8 ] C©J:5fcLT»&ft*«*tt, ££T<B; 

9-7, -f*, iwmw tc^LTS-^-rscii 

-KttKJSA (60kgiLT) fc*HTtt, - 
B tot**^©^^ K^fi 1 mg - 1 OOOmg, 
»Sl<B8l0-500mg, «fcO»SL<B»10 
-2 0 0mg»4n. IMSQWlC»#1-*»fttt, * 

F*i£l«»0»TJ*A (M60kgtL 
T) »ctt*f*»«, -BK^I^^Ffciftl-l 
OOOmgig, »tb<li»l-2 0 0mg8«, «fc 

o»*L<tt»i 0-1 0 omgaaft««i:tt«t* 
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[0 0 5 9 ] (2) **?!O^Fi*SWO*>/t 

[0 0 6 0] *B«©^>/t£«*/B^*>J&>, Sfcteffi 
H • l/t^-7yt-f» £JB^£££lc£oT* * 

20 ^-&^{b-&ft> *§zw(o^yT\:t*mw<D?>/*t7n 

TtDJBMK«tt 77+H>BI«, 7-fe^P 

ill^cGMPM, -f y -> h— ;i/U >K*^ &fflfl£BI 
fflJS'rt^W^^KO'JVKib* c-f os© 

30 «H4&£) fc^TT^b'&tt (ZAQ7^-7h) ^Ri 
»*J»Stt**L&t>fb«tt (Z AQ7 >^rf-^ h) 

^«i©»*i4«r*fcS-e-*J chit, ♦RWO^^H 

tt« (i) *J6«W>/WJll:, #$69!©^^ K* 

(ii) ±ELfc*$B«©*>/l^lt 
tc, **WO^^Ki3cfc^KS*^b*«*»MS-&^« 
£ t co Jttt ^frft 5Ci *»atn*J£flO^ y> H 

(ii) ±EUfc*5B9i©^>/T*mc**9iO-^^H 

fi, »JS*!l*Sttttt # fc«ftbTJttt"r*. 

[0 0 6 1 ] *«WO^^U-->y*»ttTOJH* 
WiLTB, ^OAtf, (a) $&W<3D^:/3 L K£:#S£9I 
50 0^>^^JHc»»Sii:fc»^t, *»WO^^K45 
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1*5 fb£tt$fc 14^ y (b) 

(c) #»9i©^>^**€:3 

IS (b) ffML<OTs>7 V——>t?Jj&. (d) 
^Ftf, «HILfcU*f>HT*-6±l5 (a) ~ (c) OX 
£ »J - - > ft £ Ol/iz^^ 7 — fop7 yfe-f 
(e) *»HO^^H***«©*>/^»t»*^ 20 

->tt&s (f) #»93©^:^f*#5ek<&*>^ 

**W<D^>^i7K€:^Ufci(fflB 30 

J:oTHB«±lw»5ILfc**«©^>/tirR"P*«± 
IB (f) flD^^y-n>^tttti:«)ieifi«*7^-fe^ 

[0 0 6 2] *&W<DX& V——>{f%&<D£:#ttteVt. 

m>£:#fPJ<£* >^£M£LTte, ±K©#5£93©^ 

>4f*J*fc*HT. #«E©*>/t£M£«WT*lfflB 
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fl§^LTIi, #*«©^>/^K*R»Lfcfi£inB* 
CO**. K8±»atLTtt, 8t»<0*»H. *£H®> 
B«, Mj£*fflJfe, »tefflBtt£#*tf&tt*. KH#& 
LTte, BBSrWWLfcSL 4S»NO#iiTt#e>4l*fflB 

LTte. Potter - Elvehj eiujKtf^ S^-f If — TBItttflF 
LiHT^j*. 9-U>^l/>y-^UhO> (Kine 
maticatfcJB) fi*«tC«fc*«», 7l/>f 

^U^ttf TiDEUft^6IBBt«lVX^6*ai* 
tHck*K»3ii:^*tf 6*1*. fflBBKBtfiSI;: 

ICt*»Iitt3&«±t LTffll* 641-6. «AH MBSBH* 
(5 0 0 r pm-3 0 0 0 r pm) TJBWIB 

( 1 5 0 0 0 r pm-3 0 0 0 0 r pm) Tl#3 0# 

*SLfc#»W©*>^£K£BBS*©y 

^aW^^Wt^M^^^WB-^Rll^^^alsSBW 

c^>/t£St(£>ate, iiaifcoio 3 -io B »fT 

fc§W^L<>' 1 0 5 — 1 0 ? »fT*SOWlT 

$)^>o »a*3&«*iMai:M»afcD©y*f>F 

iSS^JStt (JtStt) **K<ftD* 'J 

* 7 y -fe-f »tMNI 7 y -fc-f X £ U — = > 
KB»t, *Jt«O^^H <«U 

^F) 4£M^6M. *9tm<o*>rt#ttmat 

ITU ^g©#RE0*>/^Jtlj#a\ *fctt-t 

*>Ftt««ttttf «r«-r. 8lllfcU«>HtLT 
tt, flJAtf C 3 H3 . ["» I ) » (" C) . t 32 P] , 
C 33 P) , C 35 S] tt£T**SftfcU;tf>Ffc£*JI! 

^*i"*»B*fctt»B<DKB#*. **>J-:i>^fc 

a l a y y 7 - \zmm-r z z t \z i o u-tr — * d° d 

^I^^T^c rty7 7 — \Z\t* PH4-10 (^^L< 
llpH6-8) (D'J>S5A';7 7-> FU^-ttt»^y 
^ 7 f © U jtf > F i U-b ^ - 1 ©ll**B« btt 

8S^*i£*$'e*SWT, CHAPS, Tween-8 
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0™ (7t3E-7 h^tt) , is* h~>, t^v3 1/ 

♦JEUCO^^f H©»»S:»*5 M S F , □ < 
^7>>, E-64 (^^KWJEHrH) , <y*7,$? 

0 . 0 1 m 1 - 1 Om 1 ©KUt^-BSl;, -^S 
(5 0 0 0 c pm- 5 0 0 0 0 0 c pm) <&«fl8Lfc# 
JBWO^y^HftSiDL, m^lZl 0- 4 -1 0- 1 mM(D 
K»ft««S*?¥S-&*. *M#»M»£* (NSB) £ io 

L< \$4X:fr*>3 71CT2 0#a>*> 2 4B*M, M£L< 
\*3 0»3&»63»IWHt5. #^*IMiMB*T 

ftU**©*»»KBo) (NS 
B) £3U>£:;2j£>h (Bo-NSB) ^100%«hl 
fc&#> «SB«^i (B-NSB) ^ffilA«5 0XJKT 20 / 

Ht^^it1"^MtLT, B I A 
core (7V->t A7 7^v7/H^"T^tM) 2: 

a h u * a 777 -ft >it~5 i v y± & 
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>^?nz^?%m&^)i^OjL)iy'\/-hmizt% 
mtz. ?\2v-->tfz'ijo\zhtz^T\mh-DTm 
mummh^^^mmizm^^t^mmt^y y T 

a^-HLta, «BB«:iAai«%t)aJi«iS«ls)JRL 

if) ©3adt*«. HB#«WT«#*W»K:J:-3T*ft 
y-fe-f tfrtttJTfcJ;^. cAMPISjJB&i: 

^Ftt<b<&«K <&j3Mb-&«K X»££ttK tfflBffiffi 

[0 0 6 4] ±l5aflaM^7 7 ^ir-f^^^^>J-->^ 
^J^l^T, SSfcJIttMlcJETF Cl] - CI 2D tc 

GTP^n. ^©3R*«u-t^-»s»iiao« 

ntGDP^ifftn^ C©t#KJ6***CGTP 
r S «r8SiDbT*3< GTP r SttGTPiBtKJcG 

^ > nt? \zm-errztfs tu^mavriz g * ynz & 
^tsmmmizife&Ltzttmmfttstiz. skl^gt 

P r S^t,^tliit:i#L«!J$n^GTPr 

^-*«iBtt»o»»e*aft-rsc:i:**T*-6. z\o> 

^>c *ffl3£ffi(l45liT*»§|CD^>^47M«a»-^OG 
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s-s, *?m<D&>rt$&mi&wmft'^<oG7P r 

[0 0 6 5) X£ 'J— ->&'&(0— «lfcrH>TJ:0*# 

©*Wt*Jt**trtffllfc«Bi4*«:. (5 0 

mM Tris, 5 mM MgCh, 15 0 mM N a 
C 1 , ImM GDP, 0. 1 % BSA; pH7. 
4) -C»R"T*. »3K*«, U±-7?-<D&mm\Z£r) 
S&£o £*H&F a 1 con 2 0 5 3l:0. 2ml To 20 

L*K»{t£ft€:iPA. $6»C***ft2 0 0 pMt/i5J: 
3fc PS] GTPrS£jbOA£o 2 5 , CTi«rM«« 
Lfctfe, **tfe«c»ffll8«* (5 OmM Tris, 
5mMMgCl2, 15 OmM NaCl, 0. 1% 
BSA, 0. 05% CHAPS;pH7. 4) 1. 5 

«>>^-T5lS±tC»-3fcBt®»^tt*Ufc [ 35 S] G 
TPrSOftWSfiMISt*. *9EM©^^H<0* 30 
*jPA.fc*lfcE©i*l*«ttS: 1 0 0%, 

CD^7^Kl-ct^>GTPr S«8*ffiJIStt^»-r *K» 

fb^tt^s&jsaj-f g t p r sa*ffist«tt^« 

[0 0 6 6] C2) **KCD^>^^K5*3R«IJiaa, * 

*&w<D? ynz nsmmmiztt-r **ia*stt*Me-r <o 

£**T#*. AttWKtt* WflSftc AMP«*«iPS-fr . 

tfE*S^b£^£#^ 0 J<2^ Jt*?BlMSfc»i)*S-& 
fc«#l:*lt5, KfflSa^ffliart c AMP£>jg£#D$!l7§ 

$v-->ifTz>o mmftc AUPm^mQ^^^n so 
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*56WO^>^^«*3SIBIIfirtcOc AM 
Pltill "^7>, 77h, ^~>fc<>: 
*ftStT»6ftfcttcAMP«#i C 125 1] ISISc 
AMP ((h^lCrRBSS) ^figffi-r^C^lCcfc^R I A 

ifcttacAMPfifttaii(cAMPita**to 

PfiM*£, protein A £fctej5t c AM P tnWm 

±\zm^ttmm<o i g G&£ic*rr l 

cAMPi^fflt^SPA (Scintillation Proxiniit 
y Assay) jfclCi: PjffiT* 5 (7"?ytA77 

^gtOTacoc AMPK*fflny»tt*iB*'r*stt*^-r 

>^^KSBSIBHac»«S1i:T, c AMPlifflilSJgtt 
[0 0 6 7] 7,2 U— n>^jiO— ^W^JEJLTJCSS^ 

<z)iMMBin) ( (ZAQc-BiiBiaacsiMi 

2) ) £2 xlOkell /we 1 

1 TjfiL, 4 8«rfWiS*"r*. *fflfl&£0. 2mM 3 

--f V:/^-*^;l^-tf->?>, 0. 0 5% BSA 

££1*2 OmM HEPES^^>^XA'777- 
(pH7. 4) -Cgfe^-T* (&UF. Ei6i;V;77-i 

BSSE-T*) c 0. 5mlOM/t777-^ 

Mfci ! 0. 2 5ml^fflA'7 7 7-^ili: 
ioAfc^, lwM^*»^^H*fc«lMM©* 
|^0^co^y5 1 KfeJ:mS^b^^^^jbPL^2MM 7 
^J^3iJ>^O0. 2 5ml©S«ffl^;7 7- 
MtHlZtiUTL, 3 7TCT2 4 #|HKJSStf*. 100 

*±t 1 c^icctosifiartc AMPtjsai-r 

£e ffl^OcAMPI^, cAMP EIA*7h 

(7V->tA77^y7/Htf^) Srffl^TShrf 
3„ 7*J^aU>©ffl«l:J:^tl4$nfccAMP 
S£10 0%£U 1 /xM^*»M©-^^HO»lPlC 
£t?TJflJtelSi1fcc AMPa*0XtbT, *KW<D^ 
7? K(Z±* c AM PK*»IB»ttlCj*r«)K»ft*« 

T, c AMPl4Stttf«IAtf5 0%H±l:ft*KM 
fl&rt c A M Pfi*<itip-T«>tt«S:*"f 
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izimz-ztzm-gizteMz. tmrnommftc amp© 
»bi&0 c am ps^sit«tt*ia8-r*ffitt«:^-ri4» 

££<!:i;:£0 7^-A F«tt£5FTfl:£*<0A£ ij-- 
^fcfrfci c AMP2t*IESt«tttt, 

=3- F 43 «fc RBWb£4* £ « L TI^ £ n£ CAMP?: 
[0 0 6 8] (3) .CRE-l/^-ag^i7^- 

It&to&XPV— CRE (cA 
MP response element) £r^trDNA£, — <D\s 

sP-^-ae^-LSit^ffAb, CRE-U^-^-5tfc 
■=F^*-£f&£>. CRE — U^-^-itfc^-^ 
**AL&#«§BO^WX^K»aiaB»C*5lJT, cA 

AMP*©«»€r*aJ-r«)Ci:^T#-5. JlfrWlCH 
^Bl^c AMPfi^liiJD^^'&ttHO^ffT, ^BJCD 
^^K*, CRE-l^#-^-jtfi^^^-*A* 

©^^FfcJ:tfK»fl:^tt*, CRE-U#-^-I 

e^^^-WA*»w©^>/^^«*afflBt»«ia 
A^y-->^T^. arartc AMP*£iijDS-fr*tt 

CRE£-&irDNA£, ±K^4^-<&U#-$>- 
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Mn^t^tf^ -7&, «»4fc-&teeO*£#3e9i 

» k «k -3 l fc^a©*^©^ 7> k i b«& 

[0 0 6 9] Utf-^-Sfc^ £LT, ik>7x7-t* 
*f"Jffl-r*W«:ffit»T. C©A^7 'J — (Eftfls; 
OTSrEATtJfi^*. CRE-U#-^-Sfif UW:>7 

10 t?) *«Ab&*»w©^>/x^m8saat, 

2 4A^U- Mc 5 x 1 0 3 c e 1 1 /we 3 1 T«« 
U 4 8P*H«*-r*. fflM&O. 2mM 3-<V^ 
^-*^;]/*-*>3 1 >, 0. 0 5% BSA£J:tf2 
OmM HEPES^tfA>i77A777- (pH 
7. 4) -TSfcjrr* (HT» SJ6«A^7.7-i*K-r 
. fOSO. 5 m 1 (DRf&mrty?? — ^1)UAX 3 

7c 0 . 2 5m ] ©KJfcfflAy 7y— ^IfflffifciPAfc 
1 AiM<O*3S9!<0^7^F£fcW:i mM©**^6Q 
20 '<^ r 5 L F*5«ttfK»ft$«*jgiDLfc2 mM 7*;i/A 
3'J>£$tT0. 2 5m]fl5RM;V>7 7-^ fcfflJ&S 

ISffiKkiXttSX (m8W>*§25£ («) ) zmxr? 

1 tfMCE)#*«©^^F45J:tfK»ft'&«**lD 
30 $£T£c ^SSKO-^T^FH 7*;i>Aay >JMaKc» 

^<^^7x7-i?{c«k^«7ts^ifjp^«]»i-r^. is 
[0070] u^-^-m^tLx, wit 7^* 

F 7 >A 7i7 — tf (chloramphenicol acetyl transfer 
ase) , 0-%7>7 b^y—VfXiiOmSrf-^m^Th 

II 4ij£D©*ttKttli, SfcttTpBROBfi*^ F*«la 
40 TiBStft. 7^*^7*77 7^8611 

?P7t^^^Lumi-Phos530^:^UiT, ^7D^A7x — 3 — 

7tf*h?>x7i7- j trsttJi* ^Atf?D>t*e . 

^SfFAST CAT chrolaiuphenicol Acetyl transferase Ass 
ay KiTftffl^T, ^-Hvi? hy^— KJIttB, 
?05ti^^g3Aurora Gal-XE*ffl tiTMSI"*. 
[0 0 7 1 ] (4] *» B J©*>;^Jt»SiBll 1 * 

mmzniti-?z>o c©K«tfU«Lr, *^bjo^7*^ 
Fo*»Mo^wx^ji»»fflttic»r**j*sttta 



(27) 
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^ICcfc-pT, 7 5*H>KttWtottffi«tt*:, IMSrtfc 

x 1 0 4 c e 1 1 /we 1 1 Till, 2 4H#H*§t 
§*, [ 3 H] 77*K>««0. 25wCi/wel 1 

i^-6«t'5asjpb, 1 6raws, «Bfl&£o. 05% b 

0 mMHE PES V 7 

- (pH7. 4) (BIT, E*l^y7 7-tttET 

fclifeiKl 0 K^J:^{k^ 
**$tfKJ6ffiAu/7T— 5 0 0m1^, #we 3 1 
KSiD-T*. 3 7 *CT 6 0#flfl-f >3r j.^*— h 

0 0 m 3 3 &v>5 1 U— ^ — + 

iaiBUfc [ 3 h] Tv^vym-mm^m^^y^^- 
so o u i (o^muLftm^ (^wco^y^Fim 

» • K»fc*«M6U0) ^ifilS [ 3 H] 7^*F>Stt 
Mi^tf)ft£0%, 1 0 MMO^BCD^^KfefttfE 

ittNl L 3 H] 77*F>HftlBttO«l 0 0%iL 
T, H*ft^«*«lDUfc**©iB« [ 3 H] 7 5* K 

>K«wfto**iitaj-r«). 7 7*H>RftWtt»as» 

[0 0 7 3} C53 Wt£K»SMH»tt, * 
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10 4«itt« t ixa^ts c (t^TSs, — tt*<t 

J: o T7 =f-* bCD* £ 'J— — >^£rrfr? CtbT* 

y7,±\zM%. 2Bi, i8«fS«. 4mM Fura- 
2 AM (HC4b*ffl?W5JT) tBil/fcHBSSKM 
U MT2*H3 0#43<. HBSSTWUdi 

K S fc tf> ^ y K 43 cfc K«Kfc*tt £ KlN b , 

20 BiBSft 3 4 0 nm*5iy3 8 0 rmTO, 5 0 5 n m 

£e FL1PR (^l/+a7-f/H7M) £ 

it:F iuo-3 am mtuk^vnmw %mu 

9 6A7 , l/-M:iJ3S^i<o FLIPRgfl:t 
yhU Fura-2©«4i:B»l:, 
H * fc y ^ K fc«k KK^b^* Sr^JP b , 

so SSlc, **^©^>^^«»JBaBflaJC. 

<«U aequorinft £) £#5E3KSi*T*3*. *ffifl&l*]Ca 

aequorin&£) *«C a tfi^S V ftft?Z> Z t 

WBrtCa-f*>©±#»cJ:^TJB>lt"r*J:5ft* 

40 m<D^y*3- H Sfctt**?!©^^ K*5J:tfK*ft*« 

[0 0 7 4) u-— >y»o— AftwtaTica^ 

»«tLTETA (x>K-tU>AU-t^-) IS 
3gCHO«iS&2 4#^D-> (£l«ETA2 4ifiiB 
fST^-So Journal of Pharmacology and Experimental T 
herapeutics, 279#, 675-685M, 1996^#S8) £J3 
so t>, 7u/-fe-fffiit>^;HCO^T, ZAQC-Bl^BS 
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<f£3zi!<OHiS0« 2 ) ^cfctfETA 2 4»B(:£(t$IB 
rtCa<^>M±#7SttOi$^FL I PR (^U4^ 
a7-jyH^» Sr/Bl^Tfr?. ZAQC-B11 

8a, ETA2 4ia*i:i oxawaiaa^viiftjiih* 

(Wi&d FBSif^) «r»jL&DMEMTatft«il 
iT^^ell^c ZAQC-Blil, ETA2 
4 «IBfc**l-WU 5 X 10 4 cells/ml t & Z> «fc 3 (1 
0% d FBS-DMEM) KJBHBL, FL 1 PRfli9 6A7*U— 
b (Black plate clear bottom, Coster1±) (C^ttSSSrffl 
ViT*»>x;HC200 Ml-TottAii* (3.0X 3 0 4 cells/2 
OOmI/^x^) , 5% C02-T >^zl^— ^- + iCT37 5 C 

£>) o H/HBSS (Z7MA>^^2 <B*»!3Sttit# 
*t) 9.8g, MJ«? A 0.35g, HEPES 4.77 g 

?$®#&3S) 20 nil, 250 mM Probenecid 200 ju 
1, 9 5/»JBjlllfll(FBS) 200 yil^I^c *fc, Fluo 

3-AM (BICftWJtBf) 2/MT;K50 uglZz/*^ 
)V7.)Vy^^^ F 40 Ml, 20% Pluronic acid (Mole 
cular Probestt) 40 tflfcS#U Cin£±KH/HBSS 

— Probenecid —FBS KiDA, »fD», 8511:^ 

i^T»*f«^l»i^*fflK^u~ h(c#r>x;i/ 300 juiT 

0#£U 5% C02<>^OL^-^-*(CT37 , CTlP#rB^ 

1t>y>/U (^&7^^>-3» tl> 2.5 mM Probenecid, 
0.1% CHAPS £-&tXH/HBSS 350 /xl^3lD^Tft)KL, F 
L I PRffi9 6Ayi^— h (V-Bottom^U-h, Coster 

l/-HOfi*D-f>f>^»7a, H/HBSS IC2. 5 mM Pro 
benecid£ JOA£#fc#A*y 7 7 -T^U- h r> # y is\ 

— (Molecular Devices tt) l>T»Bfla:/U — h £ 4 {U 
Sfe»U «fc»»l00 )Ul(D^A7 7 7-^to :® 
Sfflfi&:/U- h fctf^AT/U- h £FLIPRfc:-fe 7M7 
^-fe^^tr? (FLIPR^ctO, -y-vyjl/yu— h*6'50 

[0 0 7 5] (61 i/*ty^-^fg3g-r^*0Baic, U-fe 
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BS±±*fcM£T*£ilCioT7:*z:;* h£>7>£ U 

[0076] *i?v-->!fmo-&wm*txT\zm'< 

1 BHffitt*. ^OS, myo- [2- 3 H] i 
n o s i t o 1 (2. 5/iCi /w ell) SriSSnLfc 
10 J6«T1BB**U «IB**l#»tt**r«<-/->h 

0 %i£±*3f@££j]0;i, KjC^it**. 1. 5M 
^'JW^eOmM HEPES»ST>f»U 

0. 5 m 1 (DAG 1 x 8 ffiB (Bio-Rad) £l££>fc;fr^ 
Al:iU 5mM E^K:*- HJ£A (Na2B 4 0?) 
*5«k^6 OmM =¥ : B7>^-C7ATife»L,fca, 1M 

»9!©^7 p ^F**iDbfc»-&©lS»iStt*l 0 0%£ 

[ 0 0 7 7 ] [7] TRE-l/^-If^^^- 

30 ^^Ht*»WO^>;^Kto8*tt*»b$t* 
fc&yQ&TsZV— — >^ r "r-5>^i^*r^«)o TRE (TP 
A response element) £"&tXDNA£, ^^-Ob^ 
— ^-ae^iStt^Jf At, TRE-U#-^-Bfif 
^£*--£*#£o TRE-lxTp-^-ffl^^^^-^: 

*;Pv^A»«©±»«:(*-5Wifttt, TRE^UcU 

sP-^-ae^RSi:* -tti»i5i*tt<u#-*-»e 

40 ZtiZ^Q, TRE- U*-^-ifi?^J 

#69ictt, TRE-l/#-^-S 

re- ae^^^-»A*jE9!©^ 

so LTH WAH tTu/*v-> 



(29) 
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(t#) ) ttZifim^btl*. TRESrSttDNA*, ± 
Sfif ±S©-7^^ D-z> W hlCjf At, TR 

x* #»w(&^:^FiCck*u#-*-ffle^>^ 
5BWo^>/i*K«a«BBK:»«a^ 10 

F <h ra«fcR3fcf^itin£SJS"t * C <h Id £ 9 73f- A 
[0 0 7 8] l^-^-Htfc^LT, J^>7i7-f 

x^ — W ftWAbfc***©*^^** 3 **!*** 
2 4ft^I/- , H:5x 1 0 3 c e 1 1 /we 1 1 T»« 
U 4 8B#HiSS*f MflS^O. 05% BSA43J: 
tf20mM HEPES^OA>^7A^77- (p 
H7. 4) 10nMO*»»CD^f H 20 

SJDU 3 7*CT6 0»MR«S**- fflflS^lfu/*^ 
->ffl«»J8«P*J (*«M'>*Bi6 (») ) T»*U 
OK^-f^SiS (») ) €r*iPT 

£J:9Me?'&. #*W©^:/^F**inL;fc**£, 
1 0 nM©#58W0^7 r ^H43«krXlt»<b*»t«lIDb 

[0 0 7 9] l/*-*-lfi?i:l/T» flIAli* 7;kfc 
U7^777^"t\ ^D7A7x^D-;P'7t^ 
h7>77i7"t' (chloramphenicol acetyl transfer 

ase) , B-#7& h->^-i?a£oafi**«tirt) 

TStetSc 7WJ7*X77^- tfSttJi, «A« 40 
fP3tttSHBLuiDi-Phos530«:ffi l^T, ^D^A^x-n- 
)l • 7tMh7>^7i7- ilfgttte, WAtf»3tW 
SgjHFAST CAT chrolamphenicol Acetyltransferase Ass 
ayKiTSJB^T, 0 9* F x^-1?«tttt. «A« 
?P7fe»^^Aurora Gal-XE£ffi V>T$J£T 5. 
[0 0 8 0] C8] *»WO^>/^I^aflSH * 

5t-t s^ttc^o, *»^©^^Ft*»w©^>^ so 
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O^^FAJ:l/K»<b^tt6- *»9!0*Wt*H» 

map^- wstt. ^5^>ffioa*istt, aneft 

lC*HPLfc», «l«»«ttlE*6«MAP*^— 
ffl^fcftSEtt»Jc«fcOMAP*^"--ii#ll*t#fc«:, 
flICDT&ffi, ffllAtffP3tajS«MAP Kinase As 
sayKi t&£lfr- [ 32 P] -ATP^LTM 

AP*t-t«tt*Jisu j*»-r*. v>»Bi& 

**^O^^F43«fct/K»ft-&«€:a5lIPUfc«, ftt* 
f£ttK<k9^I«L;^S>*> (0!K [methyl- 3 

h] ^jpa, ^(om. mmzmffiis* 

^F^itfKlfcft^ttftSllPbfca, MTT (3-(4.5 
-diraethyl-2-thiazolyl) -2 , 5-diphenyl-2H-tetrazoliuni 
bromide) *8*iflrr*. fflfirtKBl 9&**1TMT Trt< 

^D^y-^*8*T«IB**«ltfc«- 5 7 0nmtf> 

w©^>^^««afflflS(o*»*»fMrsK»<b&« 
aaB»:*«ist» *»w©^^Fi:B«toiBiia«ia 

ifcJ: 07:*=:* FOX£ U — ~ 

[0081] ^>aoa*stt'*«H , r*^^u- 
m^mmm^2 4A^i/- fic 5 0 0 oi/^x^a 

1BIH*«T*. *tAifllft*a*tt^«»T2BH 

H*^ 0 ^^^7>F4o < kr/K^{b'& ! fe^, lfflJ^{C^J3DU 
T2 4PWB»«Lfc«. [me thy] - 3 H] -fS 
y>i&^x^f;D0. 0 15MBq«iDb, 6 &#PiJ]iS 

Tl OftmtkWTZ* ^IC5%h'J^DDKK$rgsjDU 
T15»BM», B*ahfclBiBl*fE«*T4B* 
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surra. #&w<D*7?\ s %mnLtzm&<Dtk6tfi5& 

[0 0 8 2] (9) *fk9KD*>/\&KR&1/m\t* * 
JEW©'* 7^ HOW»ICJ: tK # U ^A5F^*^*«»tt 

TfflBttfcStffi-r*. ct^x, #«9j<&*>^»5&5i 

fflB£, *»iSttBffi(*T**Rb ( [ 86 Rb] ) £® 

sM-r* 86 Rboatn (ssmstt) ftMtrscitfcj: 
*3W*, 86 Rb<o«ta»tt*«sL. it®"r^>r<h^cfc 

2 BITOMrT*. 1 m C i/m 1 (£> 86 R b 

Clft*tT*«8*T2»M«ar*- BB*»*TJ:< 
8fcJ»U n^fO 86 RbC 1 fcS*^l»<. ^KW©'* 

K*fcB**«0^^f K*5«ktfittftfb^tt*:IHB 

SttfcJKEU Jt»"T*. *»880'<y?HjW»teJ:* 
86 RbOK(USttO±#<:fflHr«Klft{bft««. JStt 

[0 0 8 4] [10] *RW(0*>/^*RSWB#* 

5? xxMBic#r zt\z^o, 
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«5ft^tt6. *»M©^>^^Jt»aHOBlc»IMS*fc 

«£ic*stt*, MBftopHXflsesicu Jt^-r^d 
a6et«<ts-e-«>fl:««*^^u-->^-r-6. mob 

WpH»Ul «A«. Cytosenso r §£{1 (^ 

feliT, #56W©^^ r 5 t H»C«t*IBBnpH|C{bftimf>!l 

KBfb£tt<&***589! 
©^>/ti7R3Ba«BBlc»«Sli-; *»W©-^^Ht 

p h se<bft«*"r & c £ k -«t g y zs-x y 

[0 0 8 5] ^^U-->yft©—*fl:«fi|*eJlTfcJfi^ 
S. *SW<D^>A<£«RSSfflB£Cyto s e n s o 

l:ty M/T*B»pH^fit5«T»2BM 1 0. 
1 % BSA^tTRPM 1 1 6 4 0««! 
-^A-Y^ttH) ZMffitE^&o pHtfftSL&a, * 
MWO^^K^fc^JEWO^^H^ilflaifclb* 

**«tf«**«BB±t»ataii-*. Mwcfc^Tsfei; 

HtJ;*lfflBnpHJCfls«»fBijr*^b«4fc*»J«H*ffi 

[0086] [11] B*<5 (Saccharomyces cerevisia 
e) COhaploid a -mating Type (MAT a ) (DftyxD^y 
Ut^-STe2tt, G^y/^IGpaliML 
T4o0, tt:7jc > a-mating factortCJt^ LTM A 
P**— - KtSttftL, :imc3l*8l*. Farl (ce 
11-cycle arrest) *5 J:tflE*«tt<bBW-S tel2*« 
i£ttft;£*l*. S t e 1 2 te v >/^J| («A 

m»ib?s s t 2tt±eojia^»iHM(w«nis a r 

^ — t©S^Oaffi*©H*^f7^:b*aTU^ (Trends 
in Biotechnology, 15#. 487-494K. 199730 . ±E 

[0 0 8 7 ] *#«££*Tfc33*T. MATarBf*<DS t 
e 2 ^il/G p a 1 S3 - KT4«fi? «te 
D«C, *»WO^>/WIHfiff4JjttfGpa 1-Ga 
i 2^^W^IS3-Ht^Sef^At§c F 
a r Srn-K-rsafi^SrRSSLTcell-cycle arrest 

36**ua:iij:dicL, s s t ta-H-r*ae^ 

^itT^3<o $^>IC, FUS 1 \Z\i7s3-isZ'±Gjim& 
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3 S 3«S^UcFUS 1 -H 1 S 3 i3£^£«A 
T-So dOae^liilftAHMPtt* Will Molecular an 
d Cellular Biology. 35#. 6388-6395H. 1995SMCBE 

(SSTR2) *%BJ(^^>/X^®|-S#ffiAT 

US (S t e 2S{S'7 : 43J:tf G p a 1 jfie^Pfc*;* 

#|E9i(0^>/^Miie^*5«fctfG p a 1 -G a i 
2B6?>/^Jl3-Hie : F* s »A$n, Fa rife 
=f-&£&S s tlfif*»SSft. FUS1-H1S3 

* > 2 M £ cd «S & tfe £ t $ -fr * ib^ * * 7 £ y - n 

tLTSSW"*:: KSMb£tt<0*£ 

<D^77- K£ra«ftB«<B£W£»]ffif £ - t «k 0 7 
3'-* h<27^ U~ X>^£rTfce> ;L££>T#£o 
[0 0 8 8] 7£ U-->^j*^-*#«*«T^5S^ 

^i^^^ifetC, 2 x 1 0< c e 1 1 /m 1 

K45 J;tfK*Wb'&** - 
«£*^«fflfc:*5*. 3 0tT3SH«it4. K»<b 

[0 0 8 9] CI 2) *J8«O^WW«aefRNA 
$:77U^7^ tfXJWWSBBKtt A L , #f£ B Jl ^ 

T. calcium-activated chloride current#*£ C&o CI 

*>»ft^Ei;:«fb****»&t>H«) . 
>#x;WP*»Bfci3tt*±eK*SMJI! LT, #*9I 
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^J9x;WP«IBBlc»*a*fc«*i. *5E«0^^ 

AiA7 7 u * y ^ **x;wp«aiBtc»«s #tzm&\z 
i?rtz>, aiBJR«ttoaMb*»j^L» it$i-r^>c<hicj: 

£^b£i±£*b£tt£7# U— x>^-f£. *^r£ici5 
UT, «BK«te*<b*MMTaKBffc«fc*N teftPl 

#A77 »J*U/>*XJWpeaBBfC««S-&, *5S«© 
^7°^ F £ B«fcflBB«ttfcfl:*«S-r * - £ iz «k 0 
7=3'x7 htf)7^ 'J-->^W<t^tt)tfl)o 

[0 0 9 0] 7£ >J-X>^ffi(7)— ^WSrJWT^a*^ 
5. MLt»W&< ^^^cJa;ftco77U^^^^x;^ 
blxOtHb^c, 9P«BBt*£, MBSS (88mM NaCl. 1 
01M KC1. 0.41mM CaCl2 , 0.33mM Ca(N03)2, 0.82mMMgS 
04, 2.4mM NaHCOs, lOmM HEPES ; pH7.4) izmfr^tz? 

(0. 5mg/ml) T9P»^l3<n** 
tl9t, 1— 6mm. 1 5 0 r pmTjait^. M 
^4BSfl£lce»T*d£T3KSfeJ»U v-f/7PV- 
tfa.U — -c^^co^W^^RJSe^Po 1 y A 
ttiJDcRNA (50ng/50n 1) &9P«*fflBJC"7^r 

mRNAH BB^BBfrfcWBbTfcck^ 7°57^ 

aefmRNA^MB S^ c t ] 1!2 0"Ct 3 S^tb. d 
n£Ringer^£EfcLT^£voltage clamp^SO < IS* 

7*«'>««fc«BrtKJMAU (-) a^BB^^B 
<■ ttffi#£5£Lfc£, #»K<&^:^F*fc«:#$E9i 

<S2fl:*K«T*. KBfb«tt<0*«4, ^Q^O^> 
^^KiI^RNA2gA7 7 , J^^^^x;i/@P^$ffliacD 
10BK«ffi2^bS:» ***©'<^H©*«ttRinger« 
^of L L fc«# £ It $5T ^> C £ IC J: -o Tmift* Z £ 

MBB«tt*ftt»tMT4&ftfi*«:JSttB*** 

tCfe^T, BittO!)^b*€:**a-e«>£» M3£U^-T< 
teZtztbs &m<bG9>MW&&rf'V>V o 1 y AW 
jDRNASr*ALT ! b«tt^ *;b->»? ASFfiTT 

*%**U*J:5tt^ W^^M aequorin^<i:) CD 

jge^F-cOpo 1 y AftfinRNA**-f>^x^v3> 
r^-illiD, «*ffi«fl:Tttfc< 

[0 0 9 1 ] *^BJCD^7'5 : - Yt^WROlfy^Znt 
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LTI4> % A<D : b(Drf$)\,fibilZ>* 

1. 7£U-~>^§ai§l 

(i) mfcmm®&&±itr&&mm'm& 

Hanks' Balanced Salt Solution (^^ai) \Z, 0. 
<D. 71S0 . 4 5 um<D7J )l?-T*mj®MWL, 4t 10 

en) ^wntpywnvMFn 

*3ZW<D?>/^n&&m'£ J £tiCH01fflm$:, 12A 
7'1/-M:5X1 0 5 i/ATa^t, 3 7t, 5%C 

02, 9 5% a i rT2B^SL^t^o 

(iii) ^i8U#>K 

[ 3 H3 , P 25 I] . C H C) . C 35 S] a£T««U 

fc t>(&S:4 t:*£>HW:- 2 oriCXftfipU 
ffl««*l::X 1 MMKSRt*. 20 

(iv) «J*f>H«2p« 
^SlWO^^KSrO. 1 %^->JfiLrJt7;i^£> (->^ 
-*#») £§tJP B S 1 1 mMi:&§ J; ^ - 

2. 

2lsl»»Lfc», 4 9 0 n I ©MtfflMfl^fcftAKill 

(ii) 10" 3 -10- 10 MOKMdttS»«5 u fjn 30 

«ML&*»9!CD^^F«:5u 1 Jo*, 

tt*Mb£tt<&a>fc OHIO- 3 M©**?!®^^ K£ 5 

(iii) 1 in 1 <D8c®mmffi%iT'3is} 
0.2N NaOH-lXSDSTSSU 4m]<Dm 

(iv) ->3 — (^y 

BE) ^ffi^TJSWStt&ai^L, Percent Maximum Bind 40 
ing (PMB) £#£>5£ (Si) T#«>*. 

PMB= t (B-NSB) / (Bo-NS 
B) ] X 1 0 0 

PMB: Percent Maximum Binding 
B : «#*rHnAfcW<Dflt 
NSB : Non-specific Binding 
Bo : ft**** 

[0 0 9 2] *«WO^^>J-=>^3W**fcH^^U 
(4, *»W©-^^Kt**WO^>/t^J|i©li*t 50 
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(li**H**fcl-4fl8JiT6) ffr&ttT* 
0 , JWfcWlc «*5E BJO^ >yx 5? LXfOflSMftiS 
tfeS*T*fb£tt*fc»4-t<&« (nfe*J>*#«9i<B*> 
/1i?M^7rf-7> h (ZAQ7:*-*h) ) , -Sfctttt 
MfcSttfttf LfctMb«4*l (^iJ)***??©^^^ 
S©7>^^7h (ZAQ7>^3'z7h) ) T* 
Kfb^ttiLXtt. ^y^K, 9>9\9. 

E *l 6 fbA W4««ttfl:#ttT» -3 X J: I > U 4>*D<D 
{b^flJT»oXfc«fct>. ±B5*56KO^>^^K'C3!>7^ 

^ttttJETF© (A) *jfctt (B) K«E*Jf.k^. 

(A) mZ<D7s£? 'J— — >y3ErttT«*n*/t<>7 f -f 

*>) fb*«*»fc«, ttfb*ft**±eufc*5B9!©^> 

/1^Kt^r*«ll»SW»Stt*#LXli-636»g3^ftai« 

-r^>c aiisw*»tt**-rsYb***fctt-toiBtt** 

(B) (a)tt»fb«««r*«W©^>/ti7Kft$*'r« 

%mm®i*mfc?z>* jfflfla*a*»ttS:*-ri)Yb^«*fc 

(b) **WO)^>^^KSrlSttft-r*-fb** (MAtf, 
**WO^^H*fett*»^CD^>^57jl<D7^X 

hat*) **3ewco^>^^«^*-r*aBjajc«M$ 

J:tfKIMb£4*£*R9§<0* nz^m-t zmmz 

*«ttYbri<b««tc«t&«isOT»»tt j &«*s-&»«) 

ft#tt*fc«-t©*att*5£930^>^i7R©7>^^- 
7hT»5. K**WO^>/ , «i7'K07rf-x htt, * 

a»tttra«Of^fflS:*LXl^(©T, *5g^C0^7> 
KtBI*»Cft^Tff»ttaK*A:bX*fllT**. 2? 
IC, *5SWO^>^i7«7>^rf-XhW, *R9!<0 

r*ft*T««ttaBI»i:LX#»T*a. 
[0 0 9 3] ±»©J:5«;:, ^W^^KttBMftf) 

tf. MYbttiKA («, fl§&> 

«iba«»<i:i:©**o** • T-tommommt lt& 
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*%,W<D5>>rt>?n<07 3-^y ( Z A Q 7 n ~ 

7sY) a, mit&mrn (n. t*u « 

». »iR3FAtt««»a:i:) * *«tt>8£Jft (M. 7JU 
Atf> fflfcSftA («, T*K SftW^Att 

> (0(K 7^yyw?-*s, 

±B©^^U-->^»»*fctt^^ 

"0SA«y-MJ9A*, *U9Atttt£07;W)UaR 
- * ;U*> »> A*£ . T -> £ Attfc d:©7M u ±s* 

tfxi U >, 2, 6-;u^> ? >, x^y-^7$>, >>X 
^y-^7a >, h ux^y-;i/7a>> ^o^v 

;l/7H>, DA^yA75 >, N, N ' -v?^> 

*©ff)B&0!l£LTl4. 7'Dt^> 

7v;i,K, igSSS, vw>@2, £x> 30 

ffi. U>xf&, >^>*;W*>», ^>i?> 

7$y8<!:©«©»l^JitTH 0j*tf 7»*x 

5/»£©»3Bfc0S£LTtt, WAS77^7*>B, 

-~>#-)5miZtz\l7.{? U-x>£OB*y h*ffll»T» 

[0 0 9 4] #$E9§©*£ V—->tf'j5'&3LtZ\t7s{7 U 
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5P>, 3-->^^-5 L , h5#>h#A, 7?h*7DA 
»J, ^7 L 7U>Kvy^->^ACDJ;«5aill3?t»J, >a 

D-7>xh-Jk Mtb'J^A/ii:) a^ 

(^^A^'jy;K-h80^, hco 

, mmitm *^>if;uxix^ 

m%U7 >7Mz3zm2n2>. 
[0 0 9 5] z<D£o\zLxnibftz>mmt$:±T*&m 

^X3, -r^, ^woy-^a icwlts 

\$*<D&<Dt9i^&\$. jE«a£(CJ:t)aRtt*-6^ ill 
-SJWi:elcA (M60kg(hlT) H 
4i3tiTH, -Bl:ot«0'.l*61 0 0 0mg, J?^ 
L<tt»l. 0*5 3 0 0mg, i0»SL<li»3. 

o*65 0mgT*«. iM*n»wa**r«»*tt. 
MftHftaa* (#16 0 k g<htx) ^<oa^ki*ii 

T\t. ZAQ7>^=J'x^ h^-BtI^#*D0. 01* 
6 3 OmgSflE, »*L< (4*5)0. l*620mgg 
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t>, 6 o k gifcOi:i«IUcI^?m^r^T^ 

[0 0 9 6] (3) *»9!©'<y?K*fcl4'l-©*©S 

s 

[0 0 9 7] #56980^^ KKUST**^ Pa 20 

Srffl^T^WO^^K^ft^fr*: 

^n6<D@WlCtt, St#»-7-t©t>0*ffiViTt)J: 
<, RflJ^OFfab')? , Fab", £>*W4 

©ft*fl:#»*fcli«a»*ia:tcJ:D*ab. cfttR 30 
»ft©ttH*$tJ«^»*ffl^TffMbfc«qfifl«J:0 

ttK, B#teJMf**/1!^6*l*. JSW1t|p|ffi7c:*tbT 
[" C] (f««ffl^6ft«». ±«2B*iLTtt, SftTJt 40 

Jl-**$>y— fe\ «J>=/»K**B*«*ffl^6 
*l£o «3fcttlKiLTl4, MAH 7;U^l/7,^a>, 

;k>7i'JX ^->y->«*ffiti6n*, 2 6 

[0 0 9 8] JS«**lM4StflsO^J6ftlC*fcoTtt, so 
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H^^^rg^t. Hfifl:r*©tfflVi6n*{b*»^*ffi 
#'J7^ IUU75 H» -> 'J 3 

(l&Etf>) . S6l-*MlftLfcWa)*JBW© i E/^n 

-^-;n«#es«a* (2^s«) *ig*b£# 

±©«8»J<Bfitt£M6T* - 1 K J: 0 0*« 
J:^LB#IW«:r6bTfi : 3{toTt)cfcti. «»fbSM3J:tf 

^*<b©*«*J4ittEo-tn6tcipi;*;:t*«T**. * 
fc, -y->HM y^tt^cfc^ftiffanetti^iiT, 
ftflKfcstitt«Kffitt#icffiii6n*tt*tt!&-J B L*>i 

1t>H<u/?-*»CJ:**SSWO^^Hoa'JSS^Vi 
Ttt, l*SJC^2*KJC«-ffl^6n**S6MO ; Ey^ 

D-^ttflsa, ^a^o^^H^ss^-r^fflffi^ffl. 
s^sstft*»*b<fflis6n*. r i*ejc 

■cffl^6n*jfi#*«, ^agwo^^-HocMafcBBi 

i:*EJSTffl^6n*ffi#l4, »*L<ttC 
[ 0 0 9 9] *&W<D=E; ^Q-^Stfls*1f>H-f y 
■J W4*:7D* h "J— «K:«li-&21i36«T* 

(F) t, m#t&GLtimffiinm (b) tt»n 
<b/f#i«) , b, Fir»rn*©««ft*«sb, it 

tt«*©«Wft*ftft-r*. *K*»ICI4» ia#i:LT 
Pl»tttt#tfflt^ B/F^^I^7}?UX5 1 U>^Urj- 

miBis#^»r*JB2tt«:»*ffl^ft«E«a* 
#*«ti-6H«Yb»i3^«ti6na. -r^y^hu^^ 

ttT»4, *lfc«*oaiRtHffl^bttfllt*-*ft©«l« 
lb$T#JC«UTgt^S^a-frfc^Pffii:^ffl^^^T^ 
*, **Dtt, tS«ffi*OStSi:iS»Jft^®H{btn:»i: 
^E^^"&, ^lcB«{b»tJR«:JOA*R«©«Bt<b«[# 

fc, l»rn*©«©««fttffl*bt6*«+©ttKftt 
Sit§, Sfc, *7D^hU-T»4, ^rt«€»lW4 
»»+TSiiRa[(*R*©«*fe Ufc3F«tt©tt**<Dft 

*a*-r*. «*i«+ottw**ffl*T*o. '>ft^a: 
»*u*»6ntt^a^tt)U-if--<z)«a*Mffl-r-6 
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(0100) cnbm*<D&m^&mi£fe$:*mw<Dfe 

y-fefj (lUKtt. B8*n4 9^fi!fT) , Ail K«B r« 
5i?*'U*;7y±<1} (BIHtL «fP5 4^Kfr) * 

fflSBfi»J (JB3IS) <EE¥»R- fflfn 6 2 ^Rfir) > 

rMethods in ENZYMOLOGYJ Vol . 70 (Immunochemical Tec 
hniques(Part A)), 1*1 § Vol. 73 (ImmunochemicalTechn 
iques(Part B)), 1*16 Vol. 74 (Immunochemical Techn 
iques(Part C))* IHfl Vol. 84 (Immunochemical Techni 
ques(Part D: Selected Immunoassays) ) > 1*16 Vol. 92 
(Immunochemical Techniques (Part E: Monoclonal Antib 
odies andGeneral Immunoassay Methods) f*j6 Vol. 20 

121 (Immunochemical Techniques (Part I:Hybridoma Te 
chnology and Monoclonal Antibodies)) (£A-t> 7#:r 

^lt^^il:J:oT, (1) *»WO^^H©aflt 
ft. TSO* «». ffiiR5FJattS«P^£) . 

i*«T**. (2) *JH!©^^ HCDMOK 

TIB, «», *«5FAtt*«»tti*) * 

[0101) (4) Se?ttBfr»l 

30, -f*, ^*W**»?8^^K 50 
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*a-K«DNASftlimRNA©W (iSfi^S 

fclimRNA©a«, ^2S»*^teKS<KT*>. tt 
DNASfc ttm R N A <£>ff £ £ lr>B9B9M£ VO&fi 

^f-yg>^PCR-SSCPS VfJ^yttTs (Ge 
nonics) , St§ 5 874-8 7 91 ( 1 9 8 9$) , 
^□y-y>^X • *:/ • tf • ^->3^-;^ • 7*7*5-" 

• *y • *^I>H X • #7 • X*X— (Procee 
dings of theMational Academy of Sciences of the Un 
ited States of America) , £18 6^, 2766 — 27 

7 01 ( 1 9 8 9$) ) . DNA7-f 

«fco*jrr y-tfww^j 

^BSn*i***PCR - S SCP**DNA7-f £ 
□ 7W 0 DN AO»«**ll3W*fflanfc«ft«, 
WKbSKJB <«. fl§ifc> TIB. flEft, SSIXTfi 

. <«. 7;i^wv- 

L < te*Sft;»«SJSfc £ KMl ITU £ pJ1MfaW«i> i ^ 

(5) 7>^±>^DNA^^-r^mm 

*»M©DNAJCffi*IMlCj|8'&b, ttDNA0»8*M 
^IJT * d ^ # S 7 > ^"fe >^DNAH F*3 "fc ^3 
^S*^*©^^ H*fctt*jeW©DNA®aMB«:ai 

jtt, T5S> «», »«?FAefi«»tti:) , *fi#«* 
B («, 7;WM7- ^i, /X— *>y>S«», tttt 

oDNA.s$tT.4fti**©M • ^MMtmmizm 

fflt5ut*T*«. «Atf, R7>ft>7DNA«: 

^^7^-, 7t> m ?< J^7V*>x-f7 H^-f 

^ra^-TSilt^Tift. K7>ft>7DNAB, 

* W ICB» & tl* fi# t i HffllSOft L • fflfi^tt ^\ 

T#^>„ ^ b(I, B7>ft>WNAIl ffl^^fflBS 
(C^WS^JEWODNA^SE-^-t^attiRSH^* 

ftCfct>T#*. ^^IC, *^BJ«, (i) #5£bjcd^ 
7' H S 3 - K *t ^> R N A <D - gB S: ^ "T 3 - fi I S R N 
A, (ii) WEE— ■•RNA*«#LTa*B5JB, (ii 
i) *5B9!fl!)'<^Ht3-H-raRNAO-BBt'&* 
■Tft'JsRlf-f A, (iv) meU#'!M'A***LTfc* 
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Kifeaftt*. ±E7 >^-t >7, mm 

\Z, rliRNA (RNAi ; RKA interference^) , ' J # 
U^-^H DNA) ©»?IS:iai»Jr*Ci:^T#, 

A («, ^—*>V fit** 

35k if, »*L<ttMftB*«ft£«MHR- 
ft l/T*f T*^ t^T**. -1«RNA 10 
te, ^a^^ri («, Nature, 494H. 2001^) 

TRENDS in Molecular Medicine, 7#. 221 H. 20 

7^ H £ 3 - H r R N A CD — 95 \Z 'Aft <D V -f A £ 
Igf * C t f: J: TSSt ^> ^ t ^Tf #3£93<B 
^^Htu-F-r-SRNA©— BStbTtt, ^jfflO'J 
#1f<AIC<tr)T«Bff$n»^>**K©RNA±©«)Wf 20 
fflte^ifi»Lfc»» (RNAWJt) ^#VfenSo ±S5 
0-*«RNA*fceU#-lf-r A*_LI5^B5 • «*SUi: 

[0 10 2] (6) *KW<Dmft&<gftTZ>&M&&lt 

IB, tikWPF&&&mmtj:£) > («, 7^ so 

ft 2. #*L<tt«fls»aiAfti:) 

•Ttesiitt, ^^^j^lt, **ittasft»jsc[) 

BJiaSttilT, khtfcliWtHMIitt <«L 7 
Stf*. t7v, 7*. Vis. *d, 

&#*r^ n&mm. a#^- 

1 ®fi£ LT> MO.01-20 
mg/kg#18S> »SL<li0.1-10nig/k 
gMIK. S6fcff*L<.U0.1-5mg/kg# 
188*, 1 B l-5BS«i »*b<ttl 0 1-3B 

^ana:#i5J:iXapa4-a)«$t)^ti»cJ|sr<b«SJ9: 
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tasa*Mfc«FSsn»«>fflflc, «Ra%L<i4K?B#j 

tf. «pa^ofc»otti««j4:UTi4, H»*fctt»* 
©aura. *#Mictte»j 7>/M3-7^> 

$> t-f 6 n * o * adttt a^ft o^tt k i o t»« s 

K»JH£LT14, ?L«* TAr-RAA 7r7U 

[0 10 3] #gP»4©fc6C!)WE«iLTIl «A 
te\ a»»K *JB»WB^&*U &«fflK4»M£tt*!U 
STSI^J, Srtffi»#J, ffAftttE 

SM^stts. *^*a»*tt, 

-f^->^®^'li»J C^, *UVM-h80» HCO- 
5 0 (polyoxyethylene (50mol) adduct of hydrogenat 
ed castor oil) ] ^£0fJB Lt fecfc l^. ifitt«tl/T 

**fcJ4*Ott*a*C!)4|6K«»J|iJlcB*r*C4:^Jt 
^TWBdil*. ±E08DJBSfcl4JMSafflKK&Ji)b 

«it4, »ea»<Da*«fca*TiJ:5fta»*tt:o» 
, ssw^flssn, 1 -tn-Fnoaii^ffijPwa 

fc0a#5-5 0 OmgSK, t OtoWttltJUTa 5 - 
lOOmgflJg, -t©ffiO»J»TJ41 0-2 5 Omgg 
*©±Ett#*««*"StlTti-6'C£3&«»*LU. ftiSmi 
EbfcftffljBStttt, ±E$t#t<DE^Iw«t0»*U<ft 

[0 10 4] (7).*»WODNAttn#k hK^I 

*»WODNAS:ffiliT, *&W<Di? >W? %m*%M 

«*. Sfth»*tLTf4, qlfiUtt («Att, 77 
v^y;, tyis. 75>, $-> % ^d, -f 



4N 
4 
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n a £ ttttaiar?5B£ $ « 5 * 7 6 n - ^ - <dt m \z m 

PIT**. WAtf. ^*4=S*©*»MODNA**A 

NA^Mtt«ioBBT5e3Fg$-fr5*fta^'D : e-^--^Tai 

9B©^>yt*JJ«fe3BB4T*DNA*A«i«Sf^ffl'C 

c:07'n^E-37— turn O'OVTste 

l> O **** ■ » * < ttlBT»J»M 

k jEg-t * n g f at y d ^ - ^ — y y — fe'ise 

[0 10 5] S«5PlfflJSaieiC*5^S*S!KODNA(0 
S^i:S«S8lT, RDNAffi*»*i:bTia*c^«IW 

aa«TMir*«;*fT'5c:t^T#*. £ etc, @mdn 

»**KDN A fc#-r * £ 5 »cRJl*«;'r * Z. ±&T~% 
Z>o *«9iC5DNA***A$nfc»««, *$£W<D?> 

5:tt>T*S. ffilAtf* #fE93<0DNA*A"7£*<0 
a«'f»fl!)DNAt>L<ttRNA$IS»ff , r*^ 

[0106] 1%) Jy!?7V hW)'W 
*RW\t> **9!a)DNA*«T«tt<tSftfcStk M*¥L so 
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»ttK»«llB*J:r/*«WODNA58a5p^t M&?L 

1 ) *JEW0DNA**3F»ttfl:Snfc#tt httfLIMMB: 

2) SDNA^U#-?-S£f ^cHM*3R©i8 

hv^— tttfi*) t*Ar*ctlc«kt)^S 

3) **^>>»ttT**>±Ei) enoEtttBtB^ 

5) yy»»tt^Cr^T**±E4) EttOEtt» 
B« 

6 ) *»«05DN A a**»ttfc;e ilfcttD N AR3R5F4 
IEb hOMLHittK 

7) ttDNA**U3K—^— fie-?- *fllM£5fc<£/3 

*^nqE-^-©»JWTT5eSb'5*±E6) E«a>2E 
b M*SL»«k 

8) #b hi«Sl»*^yy*l6ttT**±E6) K«<B 
*t M*SHJM*k 

9) y7i»W7^Atfe4±l58) EttOlEkhrt 
fLUttl. 

10) ±is7) mmommz, K«Mfcfrtt«i»-*u u 
^— ae^ o»aft«Hira c £t#«i-r**« 

KA*ttKSJ»*inA*;ifcK:J; 0. dnacjsss* 

»5UttBDNA^3-HLT^**»W 

-5) l^t h*«-»*OKIMBB.(a-T, ESMB^WE 

[0 10 7] *a£||ODNAJCAAM«iaeSS:l)D^«)* 
iSiLTtt, lfifI*»¥tti:iORDNA 

q*&w<d; v970 hDNA*fp»"rna«k^. 

H©DNA#*«flMbS*lfc#fc h*Att*KI»WB 

(JWT, **W©DNATOttflsESIiB*fca**9! 
©y7^79hESaBi«En) OD^WtbT 

CODNA^^BIL, fOI*y>«»J:**7-fy>H 
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tfiBfiT-) , ca t (^D7A7x-a-;l/7t^l/h 

7>^7i7-tie) *«»£*-* 

^**«8S-fr*DNAE?y (MAIl po 1 yAttttv 
E S*fflflStC^liT*5!M©DNA±*«)li«-?-a)i5e© 

EW£*-yyrw femzmmistz^&w 

ODNAJW^OiSe»«ODNAiE^J€:7 p 7-r^--£L 

B*a*jr*;:£iccfco»«)c:£d*T#«i. 

A*^F»ftS-fr«»7Bfl!>ES|MS£UTtt, «*tf. MS! 

Evans £Kaufna©^i*tC* UTK b < ®3£ IfefeOTt) 
#JAte\ v£*(DESiNBte(B#£, -«W 
fcttl 2 9X0ESIQBtftt£ldnTtr>«#f. &2£^ft 

&&mz afifiw**^ e s au&&9tf»'r& & £ 

©SWTMAtf. C 5 7 BL/67^7^C 5 7 BL/ 
6 © JS0PR<D4>ft StDBA/2t <Z>3MSlw<fc 0 L 
f;BDFi7^X (C 5 7 BL/6 £DBA/2 ££> 
Fi) *ffl^T»fi[Ufc4>©3tc£*t>A»IZfflt^*. B 

£t^«ljftlClDAT, C 5 7BL/6v£;*£«*l;:# 

•pcdt, ^nsffli^TwenfeEsjaiiia^ffi^Ex;^ 

W*ffliSlfctt, C5 7BL/6797tAyJJ 
□ 7t*:tW©ae««»S:C 57BL/6V^A 
fcftA* Z £#^trr**j£T*WKffi *fc, 
ESM^^t^i^ — «ICtt*«f«3. 5 BSCD 

a*B*T*a* Lxm u« c: £ ic «t q»* * < &tk<oian 

tt3££*i«LV>. ES»B<&ltiS<b«ft#tt£LT 
fcTfcOlCWl 0 6 flOlffllg^^gbT^fc(7)tC^b 
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[0 10 9) gz^tl/^ya>iLTH WA 

ff-5££**T#*. »6n-6ESffllia©*e«:ft«iE* 

■I»«±ffi8t/«j:«*tt> E SSflflgOjS^^^y y 2 7 0 h 
•Lfcft, lE^SBflS (MAI* ■7»>7'ett»ft#ft#2n 
10 =4 0TS**fflfi) lcM^D-->^i-^C£^M* 

a, sToaaiHWfflB©j:3*iiaft7-r— * r -«B± 

TL1F (1 - 1 0 0 0 0 U/m 1 ) ^tiETlCgl&tfA 
(#£L<te, 5XSB«7, 9 5Xffi«*fc 
«5%»», 5%^&;#A, 9 -OHffift) T»3 7TCT 
**T*tt£^*»T«#u fcfWKtt.-fllAtf, h 

U7*y>/EDTAii («# 0 . 0 0 1 - 0 . 5 % h U 
20 ^»/0.1-5mM EDTA, »*L<tttt0.1 
%h'jy-»/lmM EDTA) fflS(C J: OWMIBft - 
U «fc«cffl*Ufc7-r-# r -«B±t»a-r«»*tt* 
£**£6*l*. dOJ:5ft*B«tt, »* 1 - 3 BSKfr 

B^**^6n&«*tt-t©««iieBtttt*"r*c:£*« 
»5fi*s«-r*;:£K:<k miis, ams. *bmuE<D 

«*©^<^©«BB*C»fl:Sli'*^£*«PlfBT»0 CM. 
30 J. EvansXLfiU. H. Kaufman, — (Nature) 31 

292^, 154M> 398]^ ; G. R. Martin :/D->— 7^ > 
>>*A * • -fiss^)V • 7At5- • *y -iMx> 
7> • OL— (Proc. Natl. Acad. Sci. U.S.A. ) 
Sg78#* 7634K* I98l¥;T. C. Doetschman 6 v ^ - 
i-Jl - • X>7'JtDy- • 7>K • X^^^'J ^ 
>^;l^ • ^E;U^^ Dy'-, ^87#, 27M, 1985^) , * 
*KOE SlfflB*»Yfc$^T»e)*l-6*»9B©DNA» 

«IB^tt*WttftHC*l»T*«T**. *}EB©DNA 
40 J8ST4#t h«¥L»tt«, R»«OmRNAlSi5fl 

* m v i raft vxmtm \z *<D&mm * it «-r ^ r 

£tA0. jE*»*£KM-r-6C£^pIl!feT**. 
t h«JLifc*£UTa, WE£BI«Ofcfl!)^ffl^6n 
-6. 

[0 110] *^?5©DNA»8^t hmAMM 
tt, «AH m*<DJ:v\zLTi$mLtL?-tfyT<< > 

n a ^sttft s tifc d n a En«<ae?«muik a ic 



(39) 
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*5£W<DD N A t Xllt&£>Z>tef*l&&K % ^ ^ 

BJ!^DNA±^/cl^^Ojfi^(7)DNAiB^J^7'o-7'(h 
L fcthf > A-f y U ^ -t- > a yffitir * fc 14* — ir y 
5-4 >^**~±£>DNAffi?iJ£, 9—tfv ; T4Z'9 

5fitSffl«©D'NAEyJt «r^^< V-fc L£P C R&IC 
«t*»«T*J*r* #fc M«MJM*E# 

imfla*ffl^^a'&«. iae j FfflMHfi»Aic«tD* i 0 

<DDNA*«5F«tt4fcSftfc«BB**^D-— >^t, 
©fflB8*B£ftra»8. 8 ffflflgfflOl^ k h*?LWj 

Ibtti^IE^^^^DNAJi^feOi^flaiA^WtC^ 
RLfe*5!MODNAffiS:t>t?*fflliai:Op#A^«|J«$ 

^xab^^sswoDNAffiSrfe^a^, cote>^+ 

*5ffiW£IE#ffi#£3£ET*::£K:«t 0*#€>ftfcfl# 
NAJffi*t>^«iaT«JBR$nfc^@{*«:, fllAtf, 

^^-ow^^ctoas'j-r^ciiict s*#*>n*. r 

<0«t5KLT»&nfc*«*M4. *»B©^f H 

DjgS^Pfl^sfe^XEU ^ne>©Mi^*^^ 

-f >y x ^ v 3 D N Alg^^At * ^ i »: t 0 

xit*~yt7&tbi«iiwito : £»z>zt&-c2* cms, 30 

CD h^>*v*a:— y *#k hPfcfLWW-Jt^T, Ifif 
ffi|p|fi«AlC«t O^WODNAftlCXR©***)©* 
S^T^wtlCct O^^n^c £©«t5t;:LT#3£91<0 

T#^>o a£>K, ^»^JO^t#^ct^«}#lC^liT ! b 
*fcKSEAtfJ;^. KTOfcDNA©fi*t 
-SttttCDBttSSSr^^^^ctO, BFFSfbDNA* 

T, IE*H<*1. s^^if-Y =J— httftl^tt* J: -5ai«» 

nif-f J- h»tt<&IKII*:XEt"*£ifc:£ 0, i^^Fr£ 
ftDNA^WT'S^'tF-f h*3ct^^DitW^- 
hKj^^^«a4«T^)c #5E91©DNAa*T«ttfl:a*i 
fc»kh«»LiMfcKltaaSJ4. *5Ma©DNA»«*£ 
Ifk M«?L»»*ffffi1"*±T, IMfcKWfflT**. * 
fc, #JM!®DNA#«*£#k MS?LS&«I4. #3£ B J 

cd^7'^ Hie* o«*a*i»*a* ©£«MStt***-r so 
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[0111] (7 a) *R«©DNA©*ffl*«»&£ 

NA(D*a^««ttt*lCfiH-r«>**SlC>#bT«ftl« ■ ?' 

^k M«JL»tttKlfcft«*tia*U, KftttOSMb* 
• KS«:t*Wit*, *^©DNA©^ 

WT*<b£4*>*fci4-t<z>*ft<B** u-^>^*S€rji« 

*>A£, W<^Httft*«, ^JS-fb^ttK 

3sb£M«k niBAbuiK. «*fflajift, uttiatttttu 

tt*<b**ottJt3tRt # ic*toiiTaMlR-r*c:t3&f«T 
**. K^^»OS4i«, RlMb 

[0 112] «AH ffi<b«fiB («A«fiiftt* T*U 
«», , («* 7 

if) ftdf, ff*L< ttJllftBMtXl/Tf B • MS 

***-r*<b^«*x^u-->^"r*«^ 

DNAJHT4#t M«?L«i«UcHlfc<b«**a#U. 
tt»*C9ttl*^ h l^7,fC^-r^SPffia^b$:igPtW(C»J 

a, ±ELfc«ifcYbft«^&atftifc{b^«>T*o, * 
6nfcft««* i 6«»ati4<b^»*>ra»iwfflt^^t 

[0 113] K^i?U-=:>i/*ttT»&n&<b^W4 
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ftttiLTtt, mx\t. mm im*a* sis. u> 

*{b7K^@S, BBtt£) tom. »«L>U:*ttB 

OR, BSB. £x>BS, «J>=fB, S 

B, fiJRCB. *^>X^*>BS. ^>-t?>*A*>i£ 

4T«ttT*50T, HAST t h*fctt#fc-HWL 10 

lift 7-;h, ^^7s, ^;HEyK 

tu/s^ y^ 7 , -f*. -tui^^) \z 

h«tif»CJ:0 
8S«**^ 0SAtf* K<b^#j^^PS^-r 
— JKMicfltA (#1 6 0 k g i LT) OMYbSftAOA 

mg> »*b<tt»l- 0-50mg, ctt)»*lx<tt 
tti. 0-2 0mgK4t4. IfiKnMiwift-^-r**^ 

*«A (60kgi it) o«Bft:»ft*cD**t!Ji:#-r 

^*§-£, -B*Ct?#«ft^«b€:ttO. 01-30mgl 
»*L<«ttO. l-20mgi«, £9#£L< 
\$mo. l-l 0mgi«MiaWl:J:0»4no 

[0 114] (7 b) *K^ODNAI:»t*yDt- 

30 

Ttt. IWBbfc**WODNA»SI^#tmfL»4ll 
©*Tt>, **WODNA3^U*— ^-Bfi^*WA"r 

W0DNAIcWT-Byn^-^'-©»J1SPTTJB8lb5* <o 
fc©jWHV»Sft*. H»ft&«ltLTH ItBiHtt© 
bO^fctffen*. U*-^-figf^l/TH (WlEi 

(lacZ) . TOttT** »J 7 7 *-«fif 

[0 115] *JH!ODN A t TM 
3nfe**nODNAjiaT±#h HWUftttTtt. w 

^-^-Bfi^^BWCDNArcwrs^D^E-^- 
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^FSa- FT£DNA««0-ffl£*||BS3|5<0j8 - 
h->y— tfiSfi^ (1 a c Z) Tfl»LTt^S 

£«, fif^T* flSAtf, 5 -yo^- 4 -£? dd- 3 ->f 
>KU*-fl-*??H;5;->H (X-ga 3) Oct 
5 0 - # ^ £ h -> ^ - if (D S M £ & -5 IS |g m t > T jtft 

^;l/^;UT;^b h'St'TISU U>KH!B£a&*& 
« (PBS) TSt^^, X-gaim»6it\ ^ 

feS, a»«*S:lmM EDTA/PBS«T« 

*, MfeSrRiK-rtltf J:ti. 3;^ tfttftl^ 1 a c 
Z?:3-Kt^mRNA^aibTt)ctlio iiEX^U 

[0 116] K^i7U-->^*«T*»6nfcft^i»tt 
n*B («, *lttBft£) -*>t6S (#K * 

tt*sn*B«in**«#*bi>. coa&uti/Ttt, 
«Atf, *k«b mm. u>b, ^{bTK^ss, 

BBtt£) tM, **Vi«*«B («Atf, BtB. 4= 
B» :/nfcT:*>B. 77J^, vu-f>» % 
i5K, ^x>K, U>^B*.BB* ft-SSK, 
^A*>B» ^1?>*;1>#>B&£) icoffi^c^ffl 

4©T, WAH AMdiftB TIB* ffl 

tt. ft«?Attftft*tt£) . 4>«*HBBB («, 7* 

EUtLT^Tft*. 
[0 117] *^0J<DDNAtC^T^yD^-^ 
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^v, <<7, icttLTtS 

h&tf, **WODNAl:Wf*^P ; £-*- 
»tt*ffiitT*fl^tt*»n«^1"**** -HKMfcJ* 
A (#16 0 k g tlT) ©«<t»0lift«*lC*5tiT 
te, — B 1-^****1**19 0 . 1 — 1 0 Omg, S?£ 
L<\$mi . 0-5 Omg, J:D»*U<ia»l. 0 — 
2 0mgfiW. ^«P»J'»-^-r*«*«» i£fk* 
1 EIia#*te»-£*#*. oT fcg" 

Stt*4E3t"r2>ft*«*tt»#J«>»T , a*fi6A (6 0k 

O#IS****^0. 0 1-3 0mgg«, Jf^Ktt 
i&0. l-2 0mg8«, it)»*b<tt»0. 1-1 
0 m g lift * K «t 0 S#-T © rt*»«fi"C £> 

*fi<0»*<&»'& ! b» 6 0 k g£fcOK«WLfc** 

[0 118] WAtf, *Jt*ODNAi:»t4^ 

-*«ICJ*A «*fi6 Okgt IT) (OfflftSSftOJS 
#l;::fc^Tte, -BtctP#K**«**5 0 . 1 - 1 0 0 
mg, ft* U < m$ 1 . 0-50mg, «fc b < tt 

ttl. 0-2 0mg»*n- #8PBi:a4T«)*t 
It, Ht***0 1 EI«**tt!8:-*»** »fcSS&£K: 



□^£-^-stt*ffl*-r*it*«*tt»3Wo»Ta#j« 
a ( 6 o k g t it) ©«*tg«i»o**iia#r 

-BlCO£i£ffc£4**fcJ0. 0 1- 3 0mggg, 
£?£L<teiK)0. 1-2 OrngSS, «tO»*L<tt»9 

o. i-i omgfiK*»iRai*iiJ:oa^"r*o^» 

LfcB*fi#-r*££**T**. CCD^^IC, #5E91<0 

*f6woDNA«is^±icfiEi-r«>a'aisaoiSE 

ftW&tzlt^ffi • Jft*K©W5EK:**<HiR-r*c:i:*« 
*»§8©DNAOyDqE— ^— ««** 
tt^DNA^T, ^<DTi«KII*<D*>^£*3 

-Kt^se^^iet, rti*»fto9i3aBflaicaAb 

*fffift-rn«, «r«Wt3-?-<03p'J ^7°^ K*«J*S1i\ 

JiE^d^E— ^-fflAMCjg^ttU*-^— fflfi J j L *«g* 
cn***a , r«>J:'3*«B«!**»ltTiltf, #»* 
§«(D^^H^Ot><D<7)#rt"r©K±flB**4*SWiciS 
iit)L< ttfflfMr^^ffl*^^®^***^**^: 

[0 119] *Wffl»fcJ:tflaiHfcfc^T, tSS*7£ 
yB&i:*IS^T8ir4«^, 1UPAC-IUB 
Commission on Biochemical Nomenclature \Z J:-5>B§-^ 

3&*»o»-5«-&^ »icw*ua:wntfL#*3S-rt)«) 



DNA 




c DNA 
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: 7t-> 
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: ^i=> 
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: ^7^> 
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: > h f> > 
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M 
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RNA 




mR N A 




d ATP 


rt*'>7T; ~>>H U 
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d GTP : 




d CTP : 




ATP : 


7r^ *»EU>K 
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G 1 y ifcttG 


: v> 


A 1 a &tz\$A 


: 75~> 


Va 1 £fcteV 


: A'U > 


L e u^fcteL 


: D-f v> 


1 1 eSfclJI 


: -f VD-f v> 


Ser SfclSS 


: izU> 


Thr *fcttT 


: 7, > 


Cy s SfcttC 


: -> 7n > 


MetSftliM 


: ;*^;t~> 


G 1 u SfcttE 


: 701^ ^ >|S 


As D*M-iD 




Lv s^f- 13 1< 


• u -v> 


A r e £ A R 


- 7 " V 

. y y K . — 






p h e £ A F 


. y -i /k -/ — *s 


T v r ^ ii Y 








P r n ^ 7* 13 P 

-T I KJ c>» /v_ re*. I 


• "/nil V 


A S J! 3t /C r«5 J\' 




G 1 nSfcttQ 




pG 3 u 


: b'D^a>i 


X a a 








Me 


: 


Et 


: x^;ug 


Bii 




P h 


: 7x^JH 



Ac : T-fe^S 

TC : 3 1 7V r, J:/>- 4 (R) Hi 

B om : ^>> ? ;l/^*>^5 1 ;l/ 

B z 1 : ^>i/;P 

z : ^>v;^^->*;i/#-;i, 

Br-Z : 2-yo^>yW+->A;l/*z;i. 

C 1 - Z : 2 -^DM>yj^y^Mr^ 

ChBz 1 : 2, 6-y^DD^>yJb 

B o c : z-7T)\,** : >t>)\>#-)\, 

HOBt : l-th'D4y^>Xh'J7^ 

HOOBt : 3,4-yhHo-3-k 

1 ,2,3-^>yh'J7y> 

P AM : 7x-;U7iz 

To s : p- h;i/x>x;i/7^-— ;u 

Fmo c : N - 9 - 7)1* V~;M r^v^Ul/tf-^ 

DNP : yZhD7iZjl/ 

Bum : >i- >J-:7r*i»?\H> 

Trt : MJWl* 

Bom : ^>f>*;i/^4 1 ->^5 1 ;U 

z : ^>v;b**->rtjp#r:;p 

Me B z 1 : 4 - *3\>I^C>v?Jb 

H ON B : ]-t KP + y-^y^My-ZJ-yAM^W ^ K 
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NMP 
H ON B 

NMP 
TF A 
CHAPS 

PMSF 
GDP 

Fu r a — 2AM 



F 1 u o-3AM 



HE PES 



EDTA 
SDS 
B S A 
HB S S 
E 1 A 

[0121] *wmm<ow&*\wto®$m j %\** enFoE 

[Efl«: 1) t hB^WWUZAQOja; 

(EMS*: 23 tHW^WMZAQ^a-H 
T*DNA<Di£SEM£^-f (ZAQC) . 

(EMS*: 3] t hMm&j? WWJlZAQta-H 
T£DNA©*figEM£^T (ZAQT) . 

[EMM : 4] «JE©*J6«3Tffili&nfc^ p ^-1'^ 
-10*IE»t*t. 

(ems*: si »a5o*ifi«3T^u6nfc^-r^ 

-2<DffiSEM£aVr. 

(EMS*: 61 thil 5El/t7^-^W^S^ 
3- KT*DNA<04BSKM«:*T. 

(EMS*: 7) «SBOl6««3Tffll»6nfc^-< ^ 
— h B v 8 - F 1 ©iSXEMfc^T. 

(EMS*: 8) «»®|8««3Tffi^&ftfc:/^^ 
-h B v 8 -R 1 OiBgEMfc^T. 

[E«#f : 9) «5fiOjt«S«3T»e)nfcDNABfrHr 
©*»EM*»T. 

(EMS*: 10) Sa!OHM^13Tffi^^tl^^ 0 ^-r 
7-hBv8-R 2<&46aE?!l£ST. 

(EMS*: 1 1) 3 T»6*lfcfch»B 

v8^HS3-Kr-5DNA©5' «B*SE?U** 
To 



N - k H D*y - 5 - > A*A* >- 2 , 3-ix*;i/# 
3 - [ (3-375 K^Dbf;U) v^^T^*— 

i -7 # da>tji,*^- h 

l- [6-7 = ;-2- (5 -*;w#*->- 2 

W)V) - 5-^>^77^D^y] -2- (2 -7^ 
y-5^^7x;^y) -X£> >-N, N, N * , N ' 

1- [2-7=/-5- (2, 7-y^DO-6-tF 
□ 3 9 -*1t>^x;U) 7x;+y] 
-2- (2-7^;-5-^^7i;^'» X^>- 

2 - [4- (2-kHP^*>X^) -l-k^7y^ 

x^V>y7$ >raiti£ 
Kfy;«th'J^A 

x>if-r A-r 7y-fe-f 

(EMS* : 1 2) ^^^^ME^3Tffit^^c7°^-f 
■7— h B v 8 - WFOaSE?>J$^t. 
(EMS* : 13) gai©HWJ3W^^y7^ 

B v 8 -WR©«IE««*t. 
(EMS*: 14) «»<D*lfiffil3Tfflt^e)tlfcy7-f 
7-hBv 8-CF©**E«^t. 

(EMS* : 15) Sai^Uffi^JST^^etl^y^-f 
7-hB v 8 - S R ©«SEM*^t. 
(EMS* : 16) Sifi<05IJE«3T»5ftfcDNAI« 

(EMS* : 17) khaBv8MB#^H©7S 
y*EW*«"T. 

(EMS* : 18) khSBvSiJIff^f H«:3- 
Ht-5DNA©JSSE?>JS:/Tt. 
(EMS*: 19) khiBv8»^H^7.a 

y&EM£^-fo 

(EMS*: 2 0) khIBv8«^7>F5:3- 
Ht5DNA©IIE?iJ«:St. 
(EMS*: 2 1) a«M1T1©7$;BEJ"JS* 

-r. 

(EMS*: 22) kMBv8ffiS!#^H<0C* 
fflOLy s*«#tf>7 5 ^BE^USST. 

(EMS* : 2 3) OH 16011 5 TJB^&ttfc:/?-* 
7-BF 2 ©SIK^J^^t. 
(EMS* : 2 4) »5fi©l616OT5Tffi^&«lfc7 r 7«< 
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V- B R 1 CDigSffi^J^T . 
[ie^J§^ : 2 5) ^a!(D*JiS^5T^b^^:DNAK 

(E?«»^ : 2 6) ^SI!CD*iS^I5T^^e>nfcy^-f 

r b 5 - i ©jEMayy*^?". 

(E»*4 : 2 7) is3SO^ffi^!l5T i ^l^n^^^-1' 

[E«i* : 2 8) mmcomm s -zn $ fttz? y bm 

B v 8 £n- F-f<5DNA(D5 ' *8tgSEJ'J 2*^*3% 
[E?'JS*f : 2 9) »JfiO*lfi«5T?ffl^6*lfcy9< 
— R B 3 - 1 (BttSE^Jfc^T. 
£E?'JS^ : 3 0) »a©Stlt«5Tffl^6ftfc^5-f 

7-rb 3 - 2<Dmmmi\&7ik't. 

[0122] (SE^JS^ : 3 1 ) f£X<Z)ftffiei 5 T»S 
tlfc^y hSSBv 8 2ra-K*t£DNA£>3' *fll*&£E 

CE?'J##: 3 2) »»(D|IJfiffil5-effll^nfc^-r 
V— R B v 8 -WF 1 omXGffil&Tik't. 
CE?'J#-^: 3 3) «»©*HM5-CJBV>&ftfc:/7-f 

"7 — R B v 8 -WF 2<D*siE?y^^-ro 

[E?iJ#-*§ : 3 4) »il^5Til^te^7^ 
V-R B v 8 -WR 1 ©*Sie^J^r^*r. 
[E#l#*f : 3 5) »»5tffil^te7 P M 

v 8 -WR 2C0^SIB^J^^t"o 
(E?U#^ : 3 6] 5 T»6nfcDNAK 

h-<d**em*3RT. 
s y&E?y£^T. 

CE?'J#^:38) 7yMBv8WI#^K«:3 
[EM*»: 3 9) 77 hUB v 8 J*J»#^:/^ K*3 J; 

- Ht5DNAOttiEa**t. 

(E«#f : 4i) ajfiflDSHtweTrtusn&^-f 
ce^ijs#: 42) aaosjfiOTe-efflv^n&^-r 

[EM»*: 4 3) «f«G^>^57K*SfflU-fe^- 
*ZsM?lH (rZAQl) ^^-Ht^cDNA^l 

(eww: 4 4) ®mG*>^?m&'&m\s±7*- 

?>A{?n (rZAQl) 07a;SE^t. 
(E?iJS^ : 4 5) ft»©*J6W7TfflUi6nfc^D- 

y i ©*aE?o**"r. 

(Ejy#*t : 4 6) 'im^mmmix^mi^titzy'xj- 

72<2i£gE?'J£^"f. 

(E8HM*: 4 7) «3S©msSW7Tffl^6nfc^-f 

1 <E>±ggE?'j£^i\ 



86 

(E?»JS*§ : 4 8) aa©Jt««7T«l»6ftfc^9-r 

^-2©M*EM*s-r. 

[EM»*: 4 9) «a©**«7Tfl^&*lfc:/5>f 
■7-3©*»EW*3R-r. 

[EW#* : 5 0) SiiG^W^SMil/t7^- 
^>/^M (rZAQ2) ^D-KtScDNA^fil 
EM 

[EW»*: 5 1) j9iSG^>y^KMIUt^- 
^>/^I (r ZAQ2) OJSySEWSit. 
10 [EJiJ#*» : 5 2) b h§k J I 5EUt7'^>A/7l 

o7$yesE^j^^tc 

CiE?'J#^: 5 3) ^9*S*G*>^*JWt«S8U1* 
^-^WN^H (GPR7 3) ©7$;SE^iJ^ 
To 

[E«#* : 5 4) "7^^fi*G^>^i7K*aSU-t 
7^-^>A^« (ml 5E) ©7 5yKE?y*«-r. 
(EM»* : 5 5) 7^SBv8tiiB#^5 : H07 

[E*U»*: 5 6) V"J7lBv8ttffi#^H$3 
20 -HtSDNAOttlE^J^ro 

CE^JS-^ : 5 7) v^^ffiB v 8«J»#^^H*3 
-Kt5DNAOSlE?iJ*^t. 

CE#I#* : 5 8) »a©*«WlTffl^6nfcP r 7'f 
V— 3 (O^SE^'J^^tc 

(E«#* : 5 9) »»CD*lli«ilTfflti6*l&^-f 

[IS?>J§^ : 6 0) »a©3SlS«lTfflt»6ftfcZAQ 
probe ©HEJ'JS:^t. 

tEM«*5 : 6 1) M^MUti^enfc7 P 7^ 
so 7-ZAQC S a 1 (DtSI^iJ^^fo 

(E»#* : 6 2) ai2C©j6J6«4TfflVi6nfc^ r 7-T 
7-ZAQC Spe©tlE^J^/Tt B 

CE3W*: 6 3) 7^S*G^>/^K*8IUt 
7°^-^>/t^® (GPR7 3) *3— H-r«*aiEM 

(E?'J#-*§ : 6 4) v OTs * 3fcG * >/V7n#'&Ml'± 
79-9>r\9* (ml 5E) t3-FT**iE«« 

(E?iJ## : 6 5) #5SWlTffil^nfcDNAK)t# 
40 1 co&gE^J£^Te 

CEW»* : 6 6) #*«lTfflli&nfcDNAIKM-# 
2©**EJ9**-r. 

«BM»*: 6 7) #*«lTI^6ftfcDNAMfr# 
3 0«SEJiJ^^*T. 

CEJ'JS^ : 6 8) #*mT/8l>SftfcDNA0rJt# 
4©46SEyfl**-f. 

[EJ"J§*§: 6 9) #5|f!llTffil^ntDNAifr# 

5o«sie?y*^-r. 

(E?'JS^: 7 0) #*WlTfflli&flfcDNA»fJt# 
so 6<DMEW«:*r. 
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(BEMSW : 7 1] E?U*^ : 3 OTStoSii^k hlk j 
B v 8 *3- FT**J«DNA0ttME5«*ST. 

[0123] «a©*iiffliiT»&nfc»jtc»#x-> 

z'Jk7 3 »J (Escherichia coli) DH5a/pCR 
2. 1-ZAQCH 1 (1 9 9 9) ^8^23 

B*>6k B*E£M»0<tfrinK 1TB 
£6 (BSM3 0 5 - 8 5 6 6) aSafrRffiAS* 
iS**&«WtBf mt£W)mtt-t>5>- (IB 

* xmawK **i»it*we« (nibhjj 

l:Sa#^FERMBP-6 8 5 5tLT, ¥J* 1 1 io 

( 1 9 9 9) ^8B4B^b, B#EI;*:BEJ&*RiPi£JU 
E+=#IBT 2-17-85 (fME*« 5 3 2 - 8 6 8 
6 ) B*H«A • SEBWSSHJi ( I F O) Kgt£#* I F 

0 1 6 3 0 1 iUSKSntl^. «3i©*Jfi«l 
T»6Mfc»KKlft#X->x 'J t 7 a >J (Escherichi 
a coli) DH5 a/pCR2. 1-ZAQTH Ml 

1 (1 9 9 9)^8^ 2 3 0*^, B*ffl^**0<tf 
rMClTBl»«l **!fl6 0 5 - 8 5 
6 6) S*HRiB[»AKJBft*««WJe»r WKSfettWft 
iz>^- (IB affiS** XWStfBR £tfrI^X3t 20 
a«W3PEBf (NIBH) ) ICM&MFERMBP- 

6 8 5 6«i:tT, ffi£l 1 (1 9 9 9) *8^4B*^ 
WfflSA * »»We0r ( 1 F O) KSft»* 1 F O 1 

6 3 0 2 &LTWftS*lT^*. »»©*lt«5Tf»6 
nfc^Re»#XyxUt7 33 U (Escherichia col 
i) TOPlO/pRBvH ?S1 3 (2 0 0 1) ^ 

1^110*6, B*H36«»r><tf*3KlTB 1 »* 

1 *5*lrS6 (§B«#*3 0 5 - 8 5 6 6) afifrSS; 
AKJiiStflftt^WSfCBf »«P*«»K-fe>^- (IB ft 

Bfr (N I BH) ) fc*K«*FERM BP - 7 4 2 7 
£LT. 2 0 0 0*£1 2fl 2 2 Ba><E>B*HftA • 5EHW 
5EBr ( I F O) l:5K#* IFO 1 6 5 2 2 c: iTf 

KS«1TV»*. 6 Tt# 6nfc«ne»#x 

yx'Jt7 3'J (Escherichia coli) DH5a/pC 
R2. 1-rZAQlH ^JSfc 1 2 (2 0 0 0) ¥8^ 

2 18**6* B*HJEW*^< WIITI l*Jfel 
*ffcf?§ 6 (Mmm^ 305-8566) afiffiSffi AS 
»fi*»&W*E»r #tt£4MFtt-fe>*- (IB HiSS 
*« X!8&fl*l£ 4*X*X*a*WSt»f (NIB 40 
H) ) K:gK**»FERM BP- 7 2 7 5 clT, ¥ 
/*1 2 (2 0 0 0) f 8^1 B»&JtrHU*A • 58»W*t 

fiff (IFO) icgffc#-$f IFO. 1 6 4 5 9 c: LTSK 

xUt7 13 'J (Escherichia coli) D H 1 OB/pC 
MV- r ZAQ2 tt. 1 2 (2000)^8^21 
Bj&>S, B*H3E«*^<tfr6K 1TB 1 #* 1 <P$t 
^6 (»g§f 3 0 5 - 8 5 6 6) 1$>iL'i7i&&Ammt3i 

vRUGWfm wf£««e-fe>*- (ib mm*m* 
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H) ) l:SK8^FERMBP- 7 2 7 6^LT, ¥tfc 
1 2 (2 0 0 0) ¥8£ 1 B*6»HttA ■ *»WJtHf 

(IFO) lC§f£#-*f IFO 1 6 4 6 0 c: LT1t§£ $ 
ilTl»*. »ao##« lTWStlfcX^x'J t7 3 
U (Escherichia coli) MM2 9 4 (DE3) /pTC 
h 2 ZAQH ¥J*1 3 (2 0 0 1) ¥4^ 2 7 0^ 
6. B*BB3E«»0<tfrtt3lClTBl«*l +ffc§S6 
305-S566) St^fTJSttASjKSEffitt 
£flm»r »fFft«l»Kt>^-l:*K«FERMB 
P - 7 5 7 2 clT, ¥e)cl 3 (2 0 0 1) ¥3^15 
Bfr&WfflSARWBWEBr (IFO) l:aft«l FO 
1 6 5 8 7 c: LT*KaiaT^«. 

[0124] 

ffite* ^I/^jx^ — ■ ^7D-->^ (Molecular clonin 

[0125] mmm i G^wwusafiut^- 

^WS^StZ AQt3- FT* c DNACD^ □ — 

(1) w^««sai/t >y^» z A Q 

^a-mcDNA©^P-X>^«SE^$ 
hhiTIflJcDNA (CLONTECHtt) £«Sy<hU 2 fl 
©3^-f7 — . ^7-f^-l (5'- GTC GAC ATG GA 
G ACC ACC ATG GGG TTC ATG G -3* ; BE JUS 
fl- : 4) RL^^<"7— 2 (5'- ACT AGT TTA TTT 
TAG TCT GATGCA GTC CAC CTC TTC -3' ; EM* 
5) *jaUTPCRK**frr>fc. gLKJfclC&tt* 
^J6WM^±£cDNAO 10»^1 S££$3k J c:U 

Advantage2 Polymerase Mix (CLONTECH 
tt) 1/5 01, 7 P 7-f7-lSt/7 P 7'f7->2^0. 
2 ju M , dNTPs 200mM, Rtf»#lcStt<0/\' y 7 7 -* 
JJPA, 25Ml<OfSatLfc. 941C - 2 

9 4^-20^ 72t- lOO^OW^jl. 
^: 3 IhJ. 9 4^-20^ 68t« lOOfj^W^^ 
£3 0, 9 4t- 2 00, 6 4*C • 2 0 »\ 6 8*0 • 1 

o -oijndim ^;i-£3 sisikosu sale 6 8 *c- i 

#<0#*Kfc*frofc. ttPCRJRfc»<©K«Ktt€:T 
Ai7D— ->^u/h (Invitrogentt) 
77$ F^2^ — pCR2.1 (Invitrogentt) O — 

->{fLft. ^n^flIIDH5al:iAl, cDNA 
£kO£D->£7>tfi>U >*-gOLB3835«jft*T 
S1RL&«, ffl^O^D->©i23RIS:»tfTLfcJg*, ffi 

«G*>/^*#sssu:t:/*-*>At£ jt*3- ft 

4219©cDNAE«ZAQC (E?>JS# : 2 ) Stf 
ZAQT (E?'J#^ : 3) C^cDNA^DI 

BI-EM (EJMHt: 1) ^UcfcftZAQ<!:^ 
U E?iJ#*i : 2TS$^DNAmt4iSe» 
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*^^D1M (Escherichia coli) DH5 a/pCR2. 
1-ZAQCi, EH*4 : 3T^$nSDNAm 
ni!f»M«lDH5a/pCR2. 1-ZA 

[0 126] (2) Taqman PCRIC££ZAQ 

Taqman PCRII/H 1^3 7"5 -f — ££^7*0-7^ Prim 
er Express ver. ].0( PEA-f ;* v^^A*^ *A>) £ 
/B^TttSRU 7^-f "^~3 ( 5'- TCATGTTGCTCCACTGGA 
AGG - 3' (E?iJ#* : 5 8) ), 77^"7-4 (5*-CCAA 
TTGTCTTGAGGTCCAGG-3 ' (EM**: 2 9) ) . ZAQprobe 

(5' - TTCTTACAATGGCGGTAAGTCCAGTGCAG - 3' (E^JS 
*: 6 0) ) £S#b&. ^D-^toUsS-^-fiWt 
IT, FAM (6-carboxyfluorescein ) £#SDLfc. 7,^ 
>y— HDNA<h IT, pAK-ZAQC^SK, T^-fV-ZA 
QC Sal (5 1 - GTCGACATGGAGACCACCATGGGGTTCATGG- 3 1 



(E?'J»* : 6 1) ) &J;£/ZAQC Spe( 5 ' -ACTAGTTTATT 
TTAGTCTGATGCAGTCCACCTCTTC - 3' (E90S* : 6 2) ) 
£Jfll>T««LfcPCR»rtf-£- CHROMA SPIN200 ( CLOKTE 
CH Laboratories, Inc. ( CA, USA ) ) £ffll>T*S 

sau io°-io 6 u tr-/ mizmmLT&mLtz. #n 

I$tf)cDNAV — 7t LT> Human Multiple Tissue cDNA P 
anel l4o«£c/Panel II (CLONTECH Laboratories, In 
c. ) £ fig/13 Lfc. 7*7^V-, 7*D-7\ »£ J fC, Ta 
qman Universal PCR Master Mix (PE^W ^"y7fA7 

«:^MS$lfSi£ODS^SiD^, ABI PRISM 77 
00 Sequence Detection System (PEA"f ^yXfAXv 
TPCRKJ&;fe£tf#W*#;r&ofc. jS**BI 

8*5«ttfau ic^ufc. oi»t», ua*©sB 

tan 



IBM 


ZAQ (3tT-ft/*d) 


B 


6.1 


<bR 


2.9 


WW 


2.8 


JHW 


2.6 


J» 


7.0 


BR 


2.1 




3.2 


#»s 


2.6 


*M 


'•8 




3.4 




0.0 




0.7 




2.2 


wr 


2.1 


HUH 


28.0 


nm 


1.1 



[0 12 7)i»2 U-fe^-SS*«giCHOIffllB 

(2-1) ZAQS^iiWcO^S 

fr*>, *16«lT»fcDH5a/pCR2.]-ZAQC©l 

7 r >tT5/U>«:«tfLBJB«TlKt5««L, 7^7 
7^ KpCR2.1-ZAQC£»fc. Ztl*MVmmte\ 

t/spe iTfflau, zAoc^^-H-r^-o-y— hgS#£ 

«J0ffiLfc. B«tCftOIS**Sal Ii3«t^SpeITJ!l31L 
fcpAKKO-l.HH (Biochemica et Biophysica Acta 1219 
(1994) 251-259) t, BK >+r- h8B#£ Ligation Ex 
press Kit (CLONTECH Laboratories, Inc. (CA, US 
A) ) £El>TS*SU ^JUSDHJOBlCXU^ 

5^SH©«a«, «IIB**«iatt6tf«-EW»«fTW 
KU iEL^MSiODfc^SCHOaiBaKSffl^^a HpAK 
-ZAQCtLTffifflLfc. :^7 77v^ KpAK-ZAQC*CHO 



/dhfr-ffffi^ (American Type Culture Collection) tdCe 
UPhect Transfection kit (Amersham Pharmacia Biote 

chtt) ^^T^saAt5:ti:«t01»L]t. * 
lT\ 3K«*120 iUllZ^«?Lfc7*7^a HDNA 4 uglZft 
bTBuffer A (CellPhect Transfection KitlC^M) 12 
0 mZmtiUL. «J*U 10»W»BS, Buffer B (Cel 
lPhect Transfection KitlC^#) 240 /xl&iBUDU $ 
b<«*¥bKDMA*««"r*DNA - >J>K*;Py«J;A 
ffl£#£»jS&it-fc. 5 x 10 5 {@tf)CH0/ dhfr *SJ&£6 
0 rara->^-Ulwffi lCMKO^vttjejfilJU (BIO WHITTAK 
ER tt) *«tT Ham's F-12«» (B*8Xtt£&4±) * 
T37X:, 5%«K#X*T1 BISJ**Lfc», ttDNA 
- , J>K^;U">OA^^^^®^480 /zl £->*-U 
OK«Bft±«C»TS*fc. 5%£*&;tf* 
ti:T6BB«8lfc», lfct**£*&H Ham's F-12 
*8iftT2®!fflBa*8fei»U ]s<D&mfe±\Z]5%tf 
l J±a-JH^tSlStmf& (HO mM NaCl. 25 mM HEPES, 
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1.4 niMNazPO*, pH7.1) 1 .2ml^SSSDb 2 #WMtt3 L 
fco cl^S, Jhill***tt t Yarn's F-l2igifeT2 

IslSfeifLfcS, ]0%O^vfl&iSJto?S^-gtr Ham's F-12« 
Jft*T37t:, 5%Kffi^7 k *T— ftlSJtbfc. nans: 

2 x 10 4 P1*06-well platelcffi iS*raS3M0% 
OisWJtfaft (JRH BIOSCIENCES it) , 3 mM MEM2E&P 
^S^SSiS (*B#S»^t*5*#*±) > 1.00 units/ml P 
enicillin, 100 Mg/ml Streptomycin er^tT Dulbecco' 
s modified Eagle medium (DMEM) igift (B*IH§Ktta: 10 

fc. 7*7 7^ K©*AS«lfc»KKlftCHOlBIJiattl*»» 

fe^MesicHOiaiiia©^ n — — «r«2i«a^. 

UTIeMRU EX»s »RT- P CRffilCfc9ZAQ£ 
i««a-r-&ZAQ«aCH0llBBB-l»*D — > ZAQC- 

[0 12 8] (2-2) I5E^ii»« 
t hI5EU-fe^— cDNA (E^J** : 6) £i>$ai<DPC 
R$£lCj;9£ □ — ->£*U pAKKOl . 1 1H5S?1<^^ & — \Z 

m^/utz. (2-1) icKHUfc* 

fttCcfcOCHO/dhfr-lMS (American Type Culture Colle 
ction) l3B*Alfc. «*BMfcl 0-14 BigtC^ 
« L T # m «K»CH0*ffl IS CD 3 D n — £ ^20*1 il hj 
fz\ mtR LtzmM*3 X 10< <l/wellT967M 7 Is— h Icffi 
^k*»MITl : 2 1) (C#T£EJStt 

S, '&&<D (2-3) KK«T*Kifcfrffi£J:9*feW 30 
U Kffitt®&t>I5E#»CHOfflffi4*£D — > (J£tf*, I 

[0 12 9] (2-3) U-t^-JSttftf1sffl©«* 
±15 (2-1) T«&*afcZAQC-Blfflfl&, *3«fcr/±E 

(2-2) T»&ftfcI5E-48BflS'*, fWftl5XlO«ce 
lls/Blt»:«>J:5^»» (10% d FBS-DMEM) 1C!B» 

FLIPR^967tyU— h (Black plate clear bottom, 
Coster tt) tC #&S§ £ AH > T ^ x ; HC 200 m 1*3*0 A, 
iA^ (3.0X10 4 cells/200 p. I/O x;b) , 5%C02<>4 1 

ME^U— hft"*) c H/HBSS (~ y A 2 

<B*«M8#5t£tt) 9-8g> «(#*thU!>^ 0.35 
g, HEPES 4.77 g, 6 M*SSft^ h U £ AS«T pH7.4(C 
«&fc>-&fc!&, 7^;l^-«cK$&3I) 20 ml, 250 mM Prob 
enecid 200 Ml* £->JfeieifiirS(FBS) 200 mI^SpI 
fe c £fc v Fluo 3-AM m&t^wmm 2VW7^ (SO 
Mg) Zist^JlXJls?**-?-! K 40 jul, 20% Pluro 
nic acid (Molecular Probestt) 40 ullZBML. Z 
n^±IBH/HBSS-Probenecid-FBS ICjOA, SfaS, 8 
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100 ylf^Sb. 5% C02-Y >^ol^-^-* 
lCT37 c CTlP#rBM>^3.^-hLfc (fe^D-xV > 
£') • '\tf»MITl*2.5 mM Probenecid, 0.2% BSAS^ 
tTH/HBSS ISOMl&ifflATftSRU FLIPR/B96/v7V- h 
(V- Bottom 7 e U- K Costerlt)^*L*:(£Jl*, 1f>7' 

**7*g, H/HBSSI12.5 mM Probenecid^ A fcifcfr A y 
7 7 -T7'l/- h ^7 # y *> -V — (Molecular Devices*!) 

?^^7 7"^sit. coymmy'u- vtv>7)V 

7"U- h^FLIPRlC-fe^ hb (FLIPRlC^D, ^>^)^ 

h^eso Mi^it>7Vi/^«Bifla7V- h^if#$-n 

[0 13 0] thfiBv8^K©ff8 
(3-1) hMBv8^7>H cDNA^D-- 

t h»*Marathon-Ready cDMA (CLONTECHti) S^§y <h L 
T. 7°7-f^- hBv8-Fl (IB^'J## : 7) S^7*7-1'V 
- hBv8-Rl (EW«: 8) *ffJ5)cb, J^THIBb^P 
CRIMSilt^c 

liBv8-Fl : 5 1 -CTACTTCTGCTGCTGCCGCTGCTGTT-3 ' (IH^J 
#^ : 7) 

hBv8-Rl: 5 ' -TTGGAAAGTTGAGGAAGCAAGAGCATTT-3 ' (E^J 
#^ : 8) 

PCRS/6iRtt50X Advantage 2 Polymerase Mix (CL0NTEC 
Htt)£lMl* ^^OlOx Advantage 2 PCR buffer (400 
mM Tricine-KOH, 150 mM KOAc, 35 mM Mg(0Ac)2, 37.5 
Ug/rol BSA, 0.05% Tween-20, 0.05% Nonidet-P40) S5 
Atl, dNTP mixture (2.5 nAi each. SiliS) £4 Ml* 10 
jtiM7*7-T V— hBv8-Fl^t/hBv8-RlS: 3 Ml, £^cDNA£ 
5m1. »^3Rf8**33Ml*fi-&UTfP«bfc. Sl6* 
m$95X:-}ft<DWmm&'&. 95 , C-30&-68 , C-l»O'9--f 
^;bK/6*35lsI» i3ctr/68 , C'l^cD^#^^lt^L 

«e>tlfcDNAWrfr*. T0P0 TA Cloning Kit (Invitr 
ogentt) &m^Tmtt<DV-o.7MzKm2fttz*mz 

»E?!I*ABI377DNA sequencers^ I *T»tt ic3?'J# 

[0131] b MfMMarathon-Ready cDNA (CL0NTECH 
^±)^mmtLT, 7^7-f?- hBv8-R2 (E^JS# : 1 
0) *fffiKb, KTHBeUfeS^CEUKSrSiaSLfc. 
hBv8-R2: 5' -TGTCTCCCAGTTTGCCCATAGGTGTGC-3 ' 

(iS^'J*^ : 1 0 ) 
S'RACEOPCRRiCl^^SOX Advantage-GC 2 Polymerase M 
ix (CLONTECHtt)Sl Ml, &tt<D5x Advantage-GC 2 PCR 

buffer (200 mM Tricine-KOH, 75 mM KOAc. 17.5 mM Mg 
(0Ac)2. 25% Dimethyl Sulfoxide. 18.75Mg/ml BSA, 
0.025%Tween-20, 0.025% Nonidet-P40) SlO Ml, dNTP 
mixture (2.5 mM each. SSBit)S:4Ml. 10 mM7*7-< 
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hBv8-Rl ^ 1 30 MM^-fV — AP3 (7*^-f^ 

— APll3CL0NTECHi±<£Marathon-Ready cDNA KitlCgstt© 
£3 Ml* ISSfcDNA (CLONTECHtfc, b hf§MMarat 
hon- Ready cDNA) £5 Ml, &tfsS§7K£28 Ml£JS-&" 

•3#<e>im i7)VRm*$m. 94r-3o^-68r-3#£>iM 

^KJfc £250*7 SE^T, R?CRSJt<&fiJSil££ 

»3!£:LTnested PCR**J£Lfc. S*«tt50XAdvanta 
ge-GC 2 Polymerase Mix (CLONTECHft) $1 ml, S*tt 
<£>5x Advantage-GC 2 PCR buffer (200 mM Tricine-KO 
H. 75 mM KOAc, 17.5 mM Mg(0Ac)2 . 25% Dimethyl Sulf 
oxide. 18.75 Mg/ml BSA, 0.025%Tween-20. 0.025% Non 
idet-P40) €:30 Ml, dNTP mixture (2.5 mM each. ^ 
Tiifi) £4 ML 10 MM7'^-f V-hBv8-R2£ 1 Ml, 10 

M M ^ 7 -f ~? — AP2 17 54** - AP2 ttCLONTECH <9Mara 
thon-Ready cDNA KitfcaStt^fctf)) *1 Ml, «SSDNA 

(RPCRR**ffi50«*SR«) £5 Ml, Xtf8Re*£28 m 

l^iT^sifco Kj6*#tt94^#©ffl«»t 

& . 94 «C • 30»-68t: ■ 3# * ;l^E Jt £35 Biff fc. 
t#^n^:DNAl$frrt^, T0P0 TA Cloning Kit (Invitrogen 

?'J£ABI377DNA sequencer^ t>T#?f£ U 5'*i<E>E?'J 
(EW« : 11) 

[01321 »&ttfceai»* : 9&c£IB?iJ#^ : 1 1 
OfllSBiO, ^7-1"7- hBv8-WF (IB?'J#-*f : 12) , 
^•f^ hBv8-WR (E3»* : 13) , ^-fY- h 
Bv8-CF (E7!l*49- : 14) IkUy'y^^ — hBv8-SR (IB 
?|J#-^ : 1 5) SffjSU «TfcBBLfcPCRKJfc£5SJS 

hBv8-WF: 5 * -CCATGAGGAGCCTGTGCTGCGCC-3 ' 

<EM»* : 12 ) 
hBv8-WR : 5 ' - CTATTCACATTTGGTTTCTACTC- 3 ' 

(K«#« : 13) 
hBv8-CF : 5 ' -GTCGACCACCATGAGGAGCCTGTGCTGCG-3 ' 

(E«W : 1 4 ) 
hBv8-SR: 5 ' -ACTAGTCGATTACTTTTGGGCTAAAC-3 ' (E 
?|J#^§ : 1 5 ) 

PCRi*/S?l£tePfuTurbo DNA polymerase (Stratagene1±) £ 
1 Ml, $&#C010x PCRbuffer£5 /il, 2.5 mM dNTP mix 
ture£4 Ml. 10 mM^^-T V— hBv8-WFXtfhBv8-WR* 
&2.5 Ml . ttSDNA (b hJIMMara thon-Ready cDNA, 
CLONTECHtt) ZmmtLTSul, R ^3**30 Ml£ 

95r3#-65 , C-3#-72 c C-l#C)lM £ARJ6*35IeK *5 
«kl/72 , C-5»0*ll#*Sffii:Lfc. SJi^T, KPCRK 
«©jEJtSS*«SS!tbTnested PCR£?7^fc. PCRK/S 
?£tePfuTurbo DNA polymerase (Stratageneft) £ 1 M 
1, i£tt<03Ox PCR buffer $-5 Ml, 2.5 mM dNTP mixtur 
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e£4 Ml, 10 MM7 # 5-f7-hBv8-CFR^hBv8-SR^:#2. 
5m 1 , amUMilul. &tfsK9zk«:34 ul£Mi$LT 

-65rM^-72 e c-]^<^it<^;u^it^35[Hi, fccfct^r 

•5»©«**#*SlttUfc. t#£;tlfcDNA$rfir£T0P0 TA 
Cloning Kit (Invitrogentt) £ffl l^T^ttO^ — 7 

n > // $ nfcDKA Offi SE?"J & ABI 377DNA sequencer £ 
1>T«HKU E^'J*^ : 1 6-e*Si"i*346bp©a[alE 

10 3*J**LT^S££#KS*>i&-3fc. gB?'J#-5§ : 3 6 
TXtoSnSttaEWSr^TiDNAWH-ftW-r*^^ 
* K£pHBv,2:ift£Lfc. 7°^7^ KpBBvlC<t 0*MB 

(Escherichia coli) £ h ^ > 7n ^7 — Acfii, Xyx 
Ub7r3»J (Escherichia coli) T0P3 0/pHBv£*£ L 
fc. C©DHAWfr©tt[*E^I*«l#fbfctt*, IB?"J# 
^ : 1 6Ta*)*ft*DNA»fM-tt. E3W«# : 17Tg 
fc£ft*b MBv 8ffiT»3#^y5 1 K(lQ87 , 5 ;s» 
S) *3-p-TSD»A (SS^'JS^ : 1 8) *-SA/Tl>* 
dfcrt*W&*>£ttofc. IB?'J#-*§ : 1 8T8fcS 

20 ^*IE«li*8S!«ft^^fiM£*bT*0, E 

: 1 8-?mio2tiz>mmm&i%'tz>mAi$. e 

^>J#^ : 1 9 TSt $ n§ h h ^ B v 8 fi)cM^ 7> K 
(81 7 ^ J mam) £ Z2 - F-J--&243*M**J&> 6'ftiDMA 
(IB^iJ#^ : 2 0) *^T^-6rtWB6*t)!i:^ 

/Co 

[0133] (3-2) hMBv8^f HSSSCH 

JbIB (3-1) izmffilsfzy^XZ HpHBv^e,, < 

— hcDNA^rSal ISt/Spe IfB!llSB*€:ffl t^T« 0 ffibpA 

30 Km.umm^^-izm^/uti. k^ch 

0/dhFr-fffflfl^ (American Type Culture Collection) ICC 
ellPhect Transfection kit (Amersham Pharmacia Biot 

ech*fc) ^m^xmmmx-r^>zt\zj:K)mnvtzo \* 
cnb\z. ^e*3oo uuzmmistzzf?*^ hdna 30 m 

gtC^LTBuffer A (CellPhect Transfection KitfC^ 
ft) 320 Ul&mmMWLtz. 30»IW»«», Buffer 
B (CellPhect Transfection KitiC?£ft) 240 ul&ffiiU 
L, «tU<aj*LKDNA*$*'r^DMA-U>K-*;P->^ 
Aa-&{**«J5ES"e-fc.- 4x 30 5 ^lOCH0/ dhFr SfflBS^ 
40 60 ninr>^ — UrttAiL*, 10%Or> '>teiglfil« (BIO WH 
ITTAKER *t) tMEHffl3^^7 5y»*$tJ Ham's F- 3 2 

T^^-fc. 37r, x<p\zT7m?$mm 

Istz'ik. JhWt^Sttls Ham's F-32*£i&T 2 S^flS^ 
8fej*L, v^-l/^)IS^eBS±^]5%^ 1 JirD-;i,3 ml£ . 

am , sF-32«flfiT2lsI«t»Ufca, 10%^^ vteiEMtS: 
-^O Ham's F-32ig*4 J T37 < C. 5%^K*^ tTlSWBB 
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■F — Ufr&EJflXU 1.25 x 30 4 f@TO6A7 l U- MCl§ 
S«fi»^10%^*>teiejfilTfi (JRH BIOSCIENCES 
tt) , 1 D)M MEMlM^Tay&jgffi, 100 units/ml Pen 
icillin> 100 Mg/ml Streptomycin^:^ Dulbecco's 
Modified EagleMedium (DMEM) *«! (BtKH**^ 
tt) flCTS?^ 5X£iW;* + KT**fcBM6Lfc. 
7*7 75H A $ nfcWJHEaCHOWIBttttiSa+T 
^A«^^l:»tT^<©T, 2 

-]4B«lC*WUT#fc»JtteSICH0fflliaO3DZ.-«:29 10 

ji^t;*^ aiia^^ >7;i/x> ig*6£io 

%^ £>Jte]£lfinS (JRH BIOSCIENCES tt) , I nM HEM^ifc 
£17 5 y 100 units/ml Penicillin, 100 Mg/m 

1 Streptomycin^r^ODulbecco's modified Eagle medi 
urn t%m (Phenol Rede's, GIBCOtt) ICSlftb3BW« 
±««±«*IsliRL, ±K (2-3) CO 
^StftoT. ZAQS63aCHOfflBaTFLIPRlc:«fc 

SBv8«:i«»jHT-6ZAQL-2a£iBCH0«IBK^n — >No.2 (J£A 20 
tt, ZAQL-2/CH0 No.4<hR8*fcT£>) £S5WLfc. 

[0134] (3-3) thIBv8^^HSICH 
OMMA«ttftJ:fll4>MB 

a«T»*10%^->Bftieifilfl» (JRH BIOSCIENCES tt) * 1 id 
M MEM|^^7 5 / 100 units/ml Penicillin, 
100 Mg/ml Streptomycin Dulbecco 'sModified E 

agle Medium (DMEM) (BzK^l^^^^tt) TSingl 

e Tray(Hunctt)4tfe3>7;l/X>h^T«*U^: ZAQL-2 
/CH0 Mo.4*hU^ r -»aabT»««, JS^bTlsIJR 
Lfc. ±f£Single Tray ltt#(DMilS€:±ie*6Jfi 1.5 L 30 
UHRSM*. Cell Factories 30 (Nunctt) 4 
S<£Cell Factories 10lc^ \,*T37T:T5%Bt9&tf?> t PlZ 
T3BM««Ufc. *«±«H&»Hfc«. td^CDH/HBSSl 
LT ]S©Cell Factories 10<E>3&ffll&£:&T#' Lfc. H/HBS 
S*l»^fc«. iSOCell Factories J0*fc02 LO^ifa 
Mtttt (3 mM MEM**f75yKSSSv 100 units/ml P 
enicillin, 300 Mg/ml Streptomycin^:^!? Dulbecco' 
s Modified Eagle MediumJ8«!) fcj&DAS 6 lC2BRUMt 

u&. pjRUfcaaiim^BaEaaa-ttaTi.ooo r P m 

[0135] (3-4) thIBv8^fKSICH 

C38 (Waterstt) & S -)l'VBm&* #7*»*7 
Ald^JRbfc (BioRadttS? ; ftgScni, iS^lOcm) . * 
(Dm, 1 M RKTJF*flSUfc*5i»fc. ±E (3-3) 
TB8fflLfcJftaj«*8MILfc. % &lZZ<D% 7 1*2:800 m so 
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103 M ItfiTMlfc- C<£>#?AlC3000 roltf) 

60% 7-fch-HJ;lV0.3% hU7MDSS^SL, g 

(32EL; VirTistt) (CT&SSSfcJSI Lfc. 

[0136] (3-5) Wakosi 1-11 5C1 
8HG P r e p2S*8K5Iti£tt£ D7 hy'77-f — fcJ: 
2>#tt 

Wakosil-II 5C18HG PrepiSffiiSiS^*^ h #7 7 -< 

7A (¥P5t#6^ 20mraX250nim) 40*CICT, 
8K3 5 ml/minTA^ (0.1% hU7^D|fg/|K@ 
zK) S»9J.7ft/B» (0.3% h >J 7;U^D»BS/60% 7iz 
h-HJJl/) *«8.3%£itLJF»HLLfc. ±IE (3- 
4) T^#^n^i^*SI£^tC^liTi7DV h^7-<- 
»fp*(f oft. BP -6, «Mg$£«tt€:l M if £36 nil^rJjD 

Sit3i 5 ml/minT\ l#M*>ttTA«S*66.7*/B 
iftS*33.3% *l>TJ20#Mfrt;j'TA$l6 
S » J 6 . 7%/ B *83 . 3% £ B i«« S £ iMS W ^7 

(3-4) 0a£ttJfttt&tt3Lfc. »K7^'>3> 
£9#3 Ml £0.2% BSA 350m1 <h«-&U 
«K (12EL; VirTistt) T«aftl»lfc. 
13, 7yt^f^77- CH/HBSS (— yX-f A>£ * 2 

(B*KKtt5S£4fc) 9.8g> RSzKSH-HJSA 0.35 
g, HEPES 4.77 g , TkKfc^-hUCAJgMT pH7.4tC^ 
frltfZ'ik* 74 )V$—Wffimm \Z. 2.5 mM Probeneci 
d &&U0A% CHAPS€r«iPbfet>^3 350 Ml$:JI)D^T 
?g^?L> ^©Jg«50 Ml *ffll^T±E (2-3) <D15 

»tt» ±tlT75^*>3 >No.73-74iCSffi$tlTli-2> 
[0137] (3-6) TSKgel CM-2SW-T 

*>&mnm&&? v-v h#77 4 -\z&2>ttffi. 
TSKgei a&-2SM*>&m&mm{*2a*?htf77 4- 

mt}7l* 4.6ramX250 mm) $:25 , ClC:T, 

3 nl/iDinTAfK (4 M*g£7 A : : 7"fe 

hXhU;l/ = 3 : 299 : 100) ^mi00%> B« (4 
K7>^^^A : ^^zK : 7-feh-h'JA = 1:2: 

1) «»o%*sttb^«*{bbfc. ±e (3-5) T»e>n 

7 7 i? '> 3 >No . 73-74 Zmmtm Lfc *> <0 * A «4 ml 
TSKgel CM-2SW-<^>S!^*7AI^»Lfc 
8S5i 2 iDl/ninTJ20»Pp , l*ntTAiS«a25%/BSR 
S«75%*T*it8fi9^7vX>hT±ffS-&«ttJiKS:lEl 
iKLfcc ^ffi«^2 ml1 x ^7 5i7">3>#*S:O^T» 
SXU ^fX7^^->3 >J:D#2 Ml ^0.2% BSA 100 

mi tm&Lmmtmm (mi; virTistt) vmztt 

mi,1Z„ :©K»ttl:±E7yt'f^77- 100 Ml 
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U ±E (2-3) (DlsmzmC. ZAQU-fc^-ffitt 
-TStt{bf^ffl««"r«)J«»tt7 7^ *>3 >No.83-85lC?g 
[0138] (3-7) TSKge I ODS-80T 

s a^bif^y^-iz^^mm 

TSKgel ODS-80Tsi8?ffli*S£ii£#£ D7|^77^-ffl* 
^ A — , 4.6 ronix 300 mm) 40 € CIZT> 1 

ml/BinTAfS (0.3% h U 7^*D KBS/^StK) ^29 io 
1.7%/BfflE (0.3% hU7;i^*DHFB/6W J-feh-h'J 

e»8.3%«:iffiL¥Wft;Lfc. ±15 (3-6) T»6 
Jlfc 7 ^ £ -> 3 >No . 83-850^«gK^tt fcr) is T £ D "7 

@£ 2 ml^iPAT«»LK*7AI-S*bfcS. tft5§ 3 
ml/minX. l»IB^ttTA*#a75X/B**J|25% £T 
±#Sii\ *li-C604*rp1^^TA«*a25%/B?S«jl75 

ttT#BlLfc. 7?2isB >No. 323-330^^1^X^-3 Ml 20 
12 (2-3) OJWSfciqii;, ZAQU-fe^-Sttftf^ffl 

[0139] (3-8) TSKgel Super - P 
henyl 3B««a«#>n , 7h^7 7-r-l:J;*<lll 

TSKgel Super-PhenyliS**B*5ii*#^ h ^ 7 — 

mti^J* 4.6iDiD x 300 mm) 40*0 UlX, 8ft 

51 3 ml/minTA» (0.3% h U 7;U*D»K/J5StK) 30 

^S93.7%/b^ (0.1% h U yjUJramwi/sm 7-tzhx 
hlUW £g8.3%£ffiL¥«HbLfc. ±S5 (3-7) T 
»6nfc7 7 ^ ->a >No.323-325iC^UT^D ^ 

-Kb, K*^i*£»*Lfc»", 1 ml/minT, 3# 

M*HtTAiKe«75X/B-fSea25% £X±#2i*\ * 
UT60»M*H*TA«S«25%/BiSe«75%*TBa» 

*g£iii££0.5 rol*r^7^i7->3 >#*f £*r>#X#3lL 
7c e :7^£^3>No.93-300l3:?UX#l/il£^XU 40 
±«E7^fe-f Ay7 7-T100fS»Rb, ±E (2- 
3) (DJjmzmCs ZAQU-t^-fittftfPffltWftL 

*n«»li77>'/3 >No.97-98fcSffi£ftX^*£ 

[0140] (3-9) TSKgel Super-P 
henyl b #57 4 -\Z£Z>mm 

m 

TSKgel Super-Phenyl iSffl K3iiS# ?D7h^77-f- 

(IV-, 4.6nuD x 300 mm) ^O'CiCX, 8IE 50 
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51 3 nil/minTAffc (0.3% h U 7)1* DRBJ/JSa*) 
§fi;91.7%/Big (0.1% h U 7;U*DfflFffi[/60% 7"fe 

h"j;W ^S8.3%£iKb¥iS«<fbLfc. ±E (3-8) T 
fl^l/:77^y3 >No.97-98lCOloT£ n ~? h??7 
J-im&fi-DfZ. 7^i7->3>^fffie:ElgD- 

FL!£*5AlCi£3ff Lfc^ 3 ral/minT, 

1 1 T A tt«S7S %/B »S«25%* T±# 2 * . # t>X60 

»H*Ht T A ifitSa25%/ B J«Sfl75%* T B mm& 

m A3 >>x > b ~e± 11 £ am &mzmiLtzo *<d& 

bT— i7 fc LTSfcBStlfc. 

[014D (3-10) mmzntit bmB v s^y 

±E (3-9) T't#^n^:ZAQ?§tt^ESciMC^UT, 
«TCE)3S«T«iB****«SU&. »8LfthHBv 
8 (32EL ; VirTistt) ICTSSSK 

»Lfc. »6nfc^7 r f H«8K)S«|^, DM SO (5* 

^°D^-r ^x>it— *>x;i^-}±, pe Bi 

osystems Procise 491cLC) £/8 VifcN*«l^ £ tf)7 ^ 7 

»EW*ffl:«Lft. f©8*» fi^hMBv 
8j£SMJ^;7>h\ IB^J## : 19TSSn?>75;B 
eMt-»f*N«7Sy»EM*»fc. Finnig 
an LCQ LC/MS§£g£m>X, hD>^7 p UHt 
>{b?ilrcfc OIIM^tT^, » : ?«^8664.34TS>S 

(SE?'J#^ : 19) 03ffi|ft«8792. 54^^^X128. 2/J>$ 
[0 1 4 2) *JS«4 thSBv8^HO^ft 

©ass 

IMfi«3T»6n^«ait h^B v S^7^b(D. ZA 
QXtfl.SEU-fe^-Sttibffffl** ±15 (2-3) 

iztmLttmzmt, ^©?^^, zaqi/ 

■fe^-«scHoaBflsar/i 5Eut^-»acH 

O^flSIC^UX, h hiBv 8 ^^?-K 

M1T1H t hMB v S^y^KilJt^Xl OfgflS 

tH9] &&zf mi 0] IC^1" 0 
[0143] mmms mbv s^^k c d 

h«»Marathon-Ready cDNA (CL0NTECHH) ^i^^H t 
IX degenerate ^5 -TV- BF2 (iS3?'J#-^ : 2 3) i 
7 P 7<V- BR3 (mm^ : 2 4) tf^riEL, WTICIB 
LfcPCRE/££HiSL£e 

BF2: 5 ' -GCTTGYGACAAGGACTCYCA-3 ' (BS^JS^ : 2 
3) 

BR1: 5 ' -GTTyCTACTYCAGAGYGAT-3 ' (fiJS** : 2 
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4) 

PCREJtffitt50X Advantage 2 Polymerase Mix (CLONTEC 
tt^&OA Ml* Witt<D\0x Advantage 2 PCR buffer (4 
00 mM Tricine-KOH. 150 mM KOAc, 35 mM Mg(0Ac)2 . 3 
7.5Mg/ml BSA . 0. 05%Tween-20. 0.05% Nonidet-P40) £ 
2 m lx dNTP mixture (2.5 mM each, ^W&) £l . 6 m 1, 
l0juM:/7-f V— BF2RtfBRl* 0.4m1x ttfflcDNA*2/i 
1, Rtf*«**13.2i£l*»'eLTfP«Ufc. EJ6*fl= 
»95t: • 3 #©*MBIEtt*« 95<C • 30©?- 55T: • 1 »-68t: ■ 1 

#©im £7;pej6£40!hK ;te£tf68'C-5#G>flM£#*E 10 

flJtUc. »&nfcDNABrJtS:T0P0 TA Cloning Kit (In 
vi trogentfc) ^ffl^T*W^-a7M: SBSE $ ^ 
^JC^oT^D-- >^7'L^c £D-->^$*l*:DNA 
c7)^ggc'?iJ£ABI377DNA sequencer £ m ^XMVt U IB 
J|J#^ : 2 5-e*Sn*»#EWI*»fc. d^EM** 
J:D^-r^— RB5-1 (mm^:2 6) t7^-i-? 
- RB5-3 (EW« :2 7) £fl£/*U tnFfcELfcS' 
RACESM*«:*J6bfc. 

RB5- 1 : 5 1 - GTGCATCCTCCGCCCCCAAAATGGAA- 3 ' (E?'J 

: 2 6) 20 
RB5-3 : 5 ' -GACAGCGCAGCACATTCCTCCTCCACAC-3 1 (SB^J 
S-^ : 2 7) 

5'RACE<9PCREJE>fl£te50X Advantage 2 Polymerase Mix 
(CLONTECHftO^lMlx «tttf>lQx Advantage 2 PCR buff 
er (400 mM Tricine-KOH, 150 mM KOAc, 35 mMMg (OA 
c)2, 37.5 Mg/ml BSA, 0.05%Tween-20, 0.05% Nonidet 
-P40)£5 Ml- dNTP mixture (2.5 mM each, jaEffijji) £ 

4 ul. 10 MM^^-fV— RB5-1* 1 Mix IOmMT^-T 
V— API (^^-f V— APlttCLOMTECHttOMarathon-Ready 

cDNA Kit\zmtt<D*>V>) *1 Ml. ^3*cDNA (CL0NTECH 30 

h»*Marathon-Ready cDNA) £5 Ml, 2fcc/^ 
«*£33 /il^^UTftl3t/Cc E«*#tt94X:-l» 
<3D«J»iatt»* 94t:-30»-72T:-3»O*-f *^E**5 
IS, 94*C •30S?-70 , C-3^c7)1t-r^;i/E^^5lHl, 94t:-30 
»-68 , C-3»©-y-<^^E*«:25lHlf7ofc. 8E^T, !£P 
CREJ6<Z>EJ6**«8!£LTnested PCR**J6L&. E 
Jfcfl£te50XAdvantage 2 Polymerase Mix (CLONTECHlt) £ 
iMlx *3s#£>10x Advantage 2 PCR buffer (400 mM Tri 
cine-KOH. 150 mM KOAc, 35 mM Mg(0Ac)2 . 37.5Mg/ml 
BSA. 0.05%Tween-20, 0. 05% Nonidet-P40) £5 Ml* dNT 40 
P mixture (2.5 mM each.^Tiit) £4 Mix 10 fxUy'y 
-f V— RB5-3£ 1 Ml* 10mM^^-1'^-AP2 (y"y^^ 
— AP2teCL0NTECH : !±<OMarathon-Ready cDNA KitKiSft© 
t>(D) £l Ml- ftScDJIA (KPCRE'*iS50fB*8?«) * 

5 Mix atf*«**33 /zl*8*LTfM3!L&. EJ6 
*#tt94t:-l#0lD»«**. 94 t C-30^-68 , C-3^Oit 

^^EfB*35Efx^fc. »SttfcD»ABfH-*TDP0 TA C 
loning Kit (InvitrogentDtfl^^TSSftO^ — 

>^$nfcDNAtZ»ffiSE^J^ABI377DNA sequencer*^ so 
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Tfiffil, S'flWEM (EJW*: 2 8) 

(0 14 4) E?'J#*f : 2 5 0lf$8cfcOx R 
B3-1 (E?'JS*f : 2 9) 1 V-RB3-2 (EJUS 
30) *ffr*U JiATlCBSLfcS'RACEllftS^IJSt 

fc. 

RB3- 1 : 5 ' -GAGACAGCTGCCACCCCCTGACTCGGAA-3 ' (E 
?|J#*§ : 2 9 ) 

RB3-2 : 5 1 - GGCGGAGG ATGC ACCACACTTGTCCCTG - 3 ' (SB 
?'J#*f : 3 0) 

3' RACEG)PCREJCfl£te50X Advantage 2 Polymerase Mix 
(CLONTECHlt) £ 3 Ml. mtt<D10x Advantage 2 PCR bu 
ffer (400 mM Tricine-KOH. 3 50 mM KOAc, 35mM Mg (OA 
c)z, 37.5 Mg/ml BSA. 0.05%Tween-20. 0.05% Nonidet 
-P40)£5 Mix dNTP mixture (2.5 niM each. SSie) & 

4 Mix 10 uWJy^ V— RB3-3£ 3 Mix 10 mMT/^-Y 
"7 -API (y'y^i "7 — AP3 teCLONTECH*t£>Marathon-Ready 

cDNA Kiz\zmtt<Db<D) £3 Mix MfficDNA (CL0NTECH 
ttx ?y hSMMarathon-Ready cDNA) £5 Mix S^l 
g7j<^33 jLtl^fi^LTffffllUfe. E/6ftft=«94t:-l» 

<D«jsn£tt*. 94"c •3o»-72 , c -3#co-tM ^ AE«t5 

lei, 94 < C-30#-70 € C-3^O^^AEl^^:5lH], 94^-30 
^-68t:-3^c7)^<^;l,E^ : &25[ElfTO^:. I£P 
CREJC0EJfc?8£aiJ£LTnested PCR£*JSLfc. E 
JE«te50XAd vantage 2 Polymerase Mix (CLONTECHlt) £ 
1 Mix f^ttOlOx Advantage 2 PCR buffer (400 mM Tri 
cine-KOH, 3 50 mM KOAc. 35 mM Mg(0Ac)2 . 37.5 Mg/ml 
BSA. 0.05%Tween-20, 0. 05% Nonidet-P40) £5 Ml. dNT 
P mixture (2.5 mM each.^rlit) £4 Mix 30 juM77 

RB3-2£ 1 Mix 30 mM^-TV— AP2 (y'y-i^ 
— AP2teCL0NTECH*t<DMarathon-Ready cDNA Kitl^ttcT) 
t>cr>) £1 Mix Dl^cDNA (I^PCREJ^^50^#«R^) $ 

5 Mix &cX^7K£33 Ml*»-&bTff«U*:. EJt 

$km*wz-ift<Dmm&&&* 94*c-3oe?-68t:-3»©^ 

-f i7;bEJt«:35lHlfT-3fc. »6nfcDNAWrfrS:T0P0 TA C 
loning Kit (Invitrogentt) l^T^^tT) V - a. 

>^$n^DNAOfflSE^J^ABI377DNA sequencer^: 
T^?S!b. 3'aSOEyiJ (E^J#^: 3 1) ^r^/to 

[0 1 4 5) yy h ^Marathon-Ready cDNA (CL0NTECH 
tt)*«ffltbT, ±E5' RACER t/3'RACEOtS^^ Ox 
y^-1--7-RBv8-WFl (E?U**: 3 2), 7"^<^- RB 
v8-WF2 (EJ'JS-^ : 33) , 7 e ^^^- RBv8-WRl (E 

3 4) ^J:^y^-r"7^ RBv8-WR2 (E?>J# 
f : 35) ^ffricb, £tT^EbfcPCREfl?Sr*l!Eb 
fc. 

RBv8-WFl : 5 ' -TAACCGCCACCGCCTCCT-3 ' (E 
^|J#^ : 3 2 ) 

RBv8- WF2 : 5 1 -GGGACGCCATGGAGGAC - 3 1 (E 
: 3 3 ) 

RBv8-WRl : 5 ' -CGAGACTTGACAGACATTGTTCAGTG-3 ' (E 
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?'J#^§: 3 4) 

RBv8-WR2 : 5 ' -TTTCCAGCTCCTGCTTCAGA-3 ' (IB 
: 3 5 ) 

PCRix/fciffctaPfuTurbo DNA polymerase (Stratagenelt) ft 
0.6 Ml, *f*<D10x PCR bufferft3 Ml, 2.5 mM dNTP 
mixture ft 2*. 4 Ml." 10 mMT^ V-RBv8-WF]&lXRBv8 
-WR]ftfr].5 Ml , »fflDMAft3Ml* &tf*R@Zkft]8 m 
itiS#LTffBLfc. EJ6*mi95r : ] # ©aSBSEtt 

95t-30»-55t:-30»-72TC-]»©^i7;PKl6ft35 
0, 43ckZ>'72 t C-5^(^»*l#S^^^L^:o ^^T, K 
PCRKJ60Sl6«ftlRS*r50fSlcft!Kbfct>(Oftfttt 
S^bTnested PCRftfTofc. PCRSiC«ttPfuTurbo DN 
A polymerase (Stratageneft) ftO. 6 u 1, $*tt©10x PCR 
buffer ft3 Ml, 2.5 mM dNTP niixtureft2.4 Ml, 3 0 
uVi^'v^ V— RBv8-WF2RtfRBv8-WR2ft#].5 Ml , tt 
^DNAft3 Ml, »tf3KB*ftl8Mlftffi£LTftMKL 
f; B R«*fr«95 , C-l#©fflJ8att«, QSr-SO^-SSt: 

•3o#-72 c c-i^cD-y--r^;bs^ft35[Hi, 43^^72*0 -5# 

flD«*#*Ejetbfc. f#SftfcDNA»rfi-ftZero Blunt 
T0P0 PCR Cloning Kit (Invitrogentt) ftJB l>T?Ptt© 

tz 0 2 a — ->^S*lfcDMAOiB»IBWftABI377DNA seq 
uencerft/B^T«¥RU E^JS^ : 3 6 Tg|£;ft"2>356b 

: 3 6T»fr$;ft**SE^Jft*T*DNA«jtftW 
KftpRBv«fcA*Lfc. 7 KpRBvlCcfc 
(Escherichia coli) $:h7>77^-A^f 
i*\ Iyx'JbJ r=i U (Escherichia coli) T0P10/ p 
RBv£fft*Lfc. £©DNA«Jt©*»EMft*WLifc*S 
JR. Se^'JS^ : 3 6Tat>Sfl«»DJIAKM"tt, E*l* 

3 7 hSB v 8 «[I#^^>* (1 

077 5 ftr3-K*T*DNA (E?U*9: 3 8) 

3 8 T«fc*n«>t6aE?«t4Affl»^->^;i.E^lft* 
LT^O, E?U##: 3 8T«toStt*S»EMft*rr 
£>DNAte, EJU#^ : 3 9-T£to£il*7? FSBvS 
ffiRH^T^K (837aygg^S) ft 3- Ff 3243* 
tt&DNA (EM#*t : 4 0) ^TWCt 

[0 14 6] £Jgftl6 7y HHcDNAft*««G* 
W^SMIl/t7^-^>/^S (rZAQl) ft 

KT-5 c DNA©? P-z>dft«iS3fiJOftS 
7 y h ±BcDM 7<^y- (CLONTECHtt) ft^l* i 
L, 2««©7 r 7-f v-l»tf2 (BMW :4 1*i 
tfBJ»JW: 4 2) ftffllaTPCRR*ftff-3fc. i£E 
lt>JC^W*SJCJ«©lflfiJctt±EcDNAft]03*O 1 
LTff Advantage-2 cDNApolynierase Mix (CL0N 
TECHtt) 1/50S, 7*7-f V-#0.2mM, dNTPs 200mM, 

is.t^BR^gs^oAy 77-ftjbPA, 25m i commt 

Lfc. PCRSlCtt, (i) 94t>2#©gL (ii) 94TC--20 
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S?> 72*0- l#30^©+K^;Uft3[EK (iii) 94t:-20 
8\ 68X: - l#30g>©lM£;Wft3[5K (iv) 94T>20 
8?, 62t;-20©\ 68«C 1 #©1M 9^ft36lslM DXL. 
«a(C68t •7»©#*R«s:ftSofc. RPCRgjtt 
©R*««ftT0P0-TA?D-->y*^ h (Invitrogen 
tt) ©M^KftU^T^ K^£*-pCR2.1 - T0P0 (In 
vitrogentt) ^7^ >#Ltz. dftftifcHBBDH 

So-tC^AU cDNAftJ$o£ P— >ft, 7>b"f> , J>ft 

$ *jlb*"x«*s * ti« l^co m*<D?a-> mm ft 

/^KftS— K-T^cDNA (E?!«H§ : 43) ft*#£:. f$ 
cDMA©ia*E^6**fliatl-57 5 -/HEW (E#I# 
4 4) Icte, E3*J##: 1 T«4h*7 5 -/ SSE^J 
£83:7%©fflHtt?&i*&ftfc. ^CD7$ > i^lSJ'Jft^^ 

Wttb&LjZo &jzti&&m*% : 4 3TSb$n-5Sl 
EWft#-r*DNAt**-r*»*(E«# ttlD 
(,>TI3, Iyi'Jt7 3'J ( Escherichia coli )DH5 
a / pCR2. 1 - rZAQl <htft£ L-*:,, 

20 [0 1 4 7) 77hicDNAS* 0y^G 

*>^£K#»ffi!l'-fe7 r ^--^WX£» (rZAQ2) 
ftn— * c DNA©? D-z>^tS113?ij0!)^ 
rZAQ2ft3- K-r*?D — >«, genetrapper&TBtffb 
/Co 7'D-7lS^2 (E^JS-if : 4 5*3<t 

tfE5>JSt:4 6) ftfc*:*^>ft;L&©*>, 
f:7 7 h^JHcDNA7-f ^7 'J- (GIBCO-BRtft) £/W 
7'U ^Vlz-v-a >U »6Hfc-*«Ulfi^ft7 r 7-f 
v-lRtf2 (E7U«* : 4 7 43<£tfgc , ?iJ#^ : 4 8) 
^^T^il:gil^o ClOJBe^ft^HHDHlOB 

so iCXlx? hD*-U- -->a >U 7>tTv , J>SittftJ& 
«tUT^Kl£»ft:ft«fc. $€>(C, 7°D-yi (E^iJ 
S^:4 5) <h7°7-< V-3 (ig^ij#^:4 9) ftfflti 
^c^D--PCRT, SMtT4jtSEM&3-KT*^ 
P — >ftgftbfc. CO?D — XDitaiE^&^jHS 
n^)0RF (open reading frame) ©ffiSie^J (1H^J# 
^: 50) J:0W*ffi*4l*7SyKE59 (1EJ'J#^ : 
5 1) 13, rZAQ]i80.6%OffiRH4*«*6*l/S:. C©7^ 

y*E?oft*rr«»«ra i G?>^?3t*»fflH3 7 r ^-^ 

>/^?MftrZAQ2^^^L^c ^fc, d ©genet rapper^ 
40 T«»Lfc»JtC«* (^JUB) ft, XvxUbT '3 
U (Escherichia coli) DMOB /pCMV-rZAQ2i*« L 
ft. 

[0 14 5) mmms *ji±y hmmmths^m^ 

(std:Hartley, 7-8iS^, ffitt, ftS450 g 

LBHftaaaLfc. mnft. 95% 02-5% co 2 **7,ft^ 

^^i^/ u cTyrode^ (Mfi£ : 138 mM NaCl. 2.7 mM KC1, 
1.8 mM CaCl2, 0.5 niM MgCl2, 1.1 mM NaH2P04, 11.9 m 
so M NaHCOa, 5.6 mM glucose) ftAilfe**77, > * — l/C 
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Aft. z£ffim\Z2fr£ hSffl^TEHBlCttSFL 

2lC«9«#£LTffiVifc. 3 7riCPj^^: 

±8eTyrodeJ«S:«tfcLfc5i-— **>A7. (20ml) 
Bib, 0. 5gO*«f**itT3 0»£il±*WT«* 
S*fc. 0»«*©ffi«K*tt^ NEC=*©AMPLIFIE 
R CASE 7747*«liTa'JffiUfc. 7±9"JVO U >1 mM€ 

»4-u«*iixa8SJt€:»jftbfcaic, i o^riic 

N4 I T 1 **«»#LT««fie€:MeL&. t HB io 
v 8 tM 1 T 1 <^#^iCl^0.05% bovine serum albumi 
nftfttT^aMtifektJB^fc. [Ull] Ma* 

T. t MB v 8 43cfctfM I T 1 JZcfcOScjeS^Wtli 
JEJE&te. T-fe^m U > 1 wMlzJ:0 8E$ii**aSK 
1 0 0 %£LT/^— ±> htilL -t^SS*. t 
hIBv8iMITl WS»ft?¥Wt-3**ttflR»SieS: 

I/MITIUDECmIH fnfno. 5 7nM35«fctf 
0.4 0 nMtfeoL 

[0 14 9] #*W1 *MTOtMBv8^ 20 
H (S2^J#-S§ : 1 9 ) <7>^ii 

(1) *MTOkhffiBv8^f F»a^7^5H 

(a) tMBv8©*aafifOPI» 
6SODNABffJt# 1 6 (E^JS^f : 6 5 -IS?'J# 
^: 70) £JBHT, hhHBv 8©«*»fi^*IMB 

(b) DNAt'J 13**7— COU >&{fc 

5 ' «HCft*-^*±E# 1 # 6 ^fc480D 

NA^-'J — (# 2 — # 5) 2 5/£]<DU> 30 

MM (DNA^'Ji-7-lOMg, 5 OmM Tris 
-HC1, pH7.6, 10mMMgCl2, lmMX^ 
^y>, 10mM y^H (WtDTTi 
ME), 0.1mg/ml^*>M7;^> (MB 
SA^ffiSfB) , 1 mM ATP, 1 O^Xy hT4#U 
^U^K**-- tf (£«&} ] *T37<C- 1I9M 

#*'J zf*7-05 'sRaiiU >KftLfc. 7 
xy-JUfflgfcfrofcg, 2teSox^y-;U£;&DA, 

(c) DNA77^>h©lfe <° 
±E (b) T«SttfcDNA77^*>hiJtE#]*3«k 

1CT104HHfil»Lft»» *»*T»»b7-- | J>5 r - 
£fTofc?£. TaKaRa DNA Ligation Kit ver.2 (Si 
if) ^UT7^y- *>3 >S^^fT^fep 7— — >J> 
^13 0/il lc*y McttJRtf) I J *8 3 0 1 £i)DA, 
cfc<S'frbfc*, *y MCttK© 1 S6 0/i 1 *iKlA* 
3 7t*- lPSMKJSSii-, 7-f y—> a >*frofco * 
CDS, 7x7— JWfiS*f7&l>. 7K®^(EliRLT2{gfi 

©x^y-^^iDA, - 7 ot:i;»a)Lfc§£, s^td so 
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NAttt:IRS*fc. -COtSICbT^bnfcDNA7^^ 

(d) khfiBv8*»^*-0«» 
SESffi^^-iLTtepTC 1 I (4*882000-178297 
*4i*lwE«) *Nd e I 43<£tfB amH I (SSit) 
T3 7XL • 2PSM7SfcLfc», 1 %7# □-X^mM 
?>j<©j(Cd: 0 4 . 3kb<2DN A$fJt£QIAquick Gel Extrac 
tion Kit (*7y>tt) ^ffl^TiMl, 2 5 ju 1 <OT 
Emmmz&Mlstz* COpTC I lONdel, B a 
mH I WW-t±ElCcfcOH8!bfcbhffiB v 8 0«ififfl 
(E^J*# : 7 1 ) ^TaKaRa DNA ligation kit ve 
r.2 (Sffiit) ^^T7<y-'>3>S*^7^^o 
1 0 ju 1 ffll^flslJ Ml 0 9 Zl > My~ 

> h-t^ (*#a) u lO/ig/miof 

b^tK £U>£^tfLB«^JgJ&±Ki§^ 3 7tT 

fZo :<3!)JHl6a#«:LB««T-WMIU QIAprep8 
Miniprep Kit (*7^>*t) ^i^T^7^$ KpT C 
h2ZAQSM«lfc. ^(DkhIBv8DNA(DM 

@e?ij£7:/^-f hVNW^-f/^xAXtt^e^s 7 7dn 

A->-^r>-y— £JSUT«BLfc:. ^7^5KpTCh 
2ZAQ^^J3iM (Escherichia coli) MM2 9 4 (D 
E3) fcJBJMHftU t hIBv 8 ^^Escherichia 
coliMM294(DE3)/ pTCh2ZAQ£rf# 7c „ 

[0 15 0] (2) hhffiBv8^HOBi 
±fBOEscherichia coli MM294(DE3)/ pTCh2ZAQ£r 5 . 
0m g/L K 7^ ^ U >^$tTL B«* • 1L 

(i %^7>>, o. 5%p«x^7s> o. bxmt-r 

«£-5**Lfc. »e>nfc«««£l 9 L<7}±5Sifigilfe 
(1. 68%U>S1 h U ^7 A, 0. 3X'J>8 

2***U^A. 0. l%^{t7>^x^A, 0. 0 5 
XtUfcthUrJA, 0. OS^aES^^y-jA, 0. 
0 2%?Bte#J, 0. 0 0 0 2 5%ffii8SglfiL 0. 0 0 
0 5%Mf7 = >, 1. 5%yK^ 1. 5%7W 
>-77a;) £tti£A,*:5 0LSJtB«^8ttLX, 
3 0t:Taft«#ftBB»Ufc. ^8i8<B8S£#5 0 0 ^7 

^^-**7^ htr7 7->K<£«&fflS#l 2mg/Li:tt 

«««*iS^»«b, 3Q5 0 0 g(D*i^#£Sxff 
U -8 OTCTffi^iL 

(3) khiBvS^KCgM 
±E (2) T«Sftfc»#4 0 0 g£, 2 0 0mMh'J 
VHCK 7Mi/7H^>ttK* (PH8. 0) 8 0 
0m 1 *HDATH(**»«fbfc«* a^»« (10 0 0 
Orpm, 1 WHO) ^froTCo ±SffliC0. 4M7M 
x>, 50mMh l JVHCl, 0. 2mM GSSG 

(KfbS^>^5 1 ^» > ImM GSH (StESI^A 



(54) 



&M2 0 0 3 - 1 1 6 5 S 



105 

(pHS. 0) 2 0'J7hMi0iT, 4 *C 

(4) tHBv8^fHOSIB 
±E (3) T»ttft©l*7U}tS*«€:pH6. 0 (CDS 
BU 5 0mM'J>B««« (pH6. 0) T¥«5*tb 
fcSP-t77P-X^7A (11. 3cmX15c 
m) 6 0 0mM NaC)/50mM 

U>8S«ffi (pH6. 0) TitttiL, . k hIB v S £ 
^&y?2is3 y^y'-JlLfzo ZOmftZ: 5 OmM 
U>K»*« (pH6. 0) T?MUcSP-5 PW 10 

(2 1. 5mmx l 5 OmmL) iciliKU 86*, Sfei* 
LfcS, 0-10 0%B (B=5 0mM »J >&ffl«i« 
+ 1M NaCL pH6. 0 5) O&ffir^JiB ( 6 0 ») 
TSffltfT^fc MB v 8i# (SHJWMMS4 0#) £ 
ropi^^. S6l:o.lXhU7MDifBT 
¥»<tUC4P-5 0 (21.5 mm I D X 3 0 0 m 
mL, 8g?Pmx) fciiftU »*. fti*Ufc», 25- 
5 0 %B (B : 8 0 %7ir h U Jk/ 0 . 1 % h 'J 7 
CDim fc ^iB (6 0») Tig£B£fr^ kb 
SBv81» (*H3»Mtt3 0#) t^-^Lfc*, « 20 
«HMt*fflr^ fc hI Bv8i^i^2 5mg^ 
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[0 15 1] (5) k hfflB v 8^:^K©«F»ftft 

(a) S D S# 'J 7 J U KWHjSSItSffl^t 

±fi (4) T»&ftfckhiBv8S10 0mM DT 
TSrSMinLfc Sample buffer [Laenmili. Nature. 227. 6 
80 (1979)] KJHiBU 9 SX:Tlftmi}UmLfz'&, V 
JU^VH 5/2 5 (55— ft3*3gi&) T@^jfctb£fTt3 

(Coomassie brilliant blue) TiftfiLfcISS, 9kD 

b, ±E (4) T»6*lfc*JB«ft*©aSkAa!k hffl 
B v 8©«flJ4ffi»Ti**E*T&-5)Ci:^»^-3fc. 

(b) - 7 5 ySffljEfctfffr 

75y@SfM^7 = y^Mfi (BSLL- 8 5 0 0A 
Amino Acid Analyzer) t>T#i^ L£io 
thIBv.8 : 1 9 Tg$n§7 £ y KIB^J 

j^y^Mi-aife (82) . 

IS 2] 



th^B v 8 0i£3lE?U 

a> 6 -mm snag 



A s x 4.0 4 

Th r 11 4. 6 5 

S e r 13 4.3 5 

G J x 2.3 2 

Pro 5.2 5 

G 1 y 7.8 8 

Ala 5.0 5 

Cy s 2J N. D. 10 

Va 1 3.8 4 

Met 2.8 3 

Me 4.2 5 

Leu 6 6 

Tyr 0 0 

Phe 3. 7 4 

His 2.9 3 

L y s 4.9 5 

A r g 5.8 6 

Trp 0. 9. L 

(6N HCJ-4flS^ij3-;« l not. 2 4211X4 8 

1) O^rat^JfLfcffl 

2) *&a* 

[0 15 2] (c) N**7SyBEEW»«f ©4S*EM^6«l«diafck hIB v 8 <3DN*«I7 5 / 

N*a7^y^ie^j^^7 , D^-i'>^-^>it- (p «E»t-»Lfc (S3) . 

E777<F/H^^tAX tr^4 9 2) [S3) 
TftSLfc. ^<Dig*. WSttfcfc hSSBv 8<ODNA so 



(55) 



2003-116582 
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tftttiSftfc 



S£ No. 




X3»bT«J 




(pBOl) 


7 c /Ex 


1 


A 1 a (103) 


A 1 a 


2 


V a 1 (99) 


V a 1 


3 


I ) e(88) 


I 1 e 


4 


Thr (54) 


Th r 


5 


G 1 y (66) 


G 1 y 


6 


A 1 a (79) 


A ] a 


7 


N. D. 


Cy s 


S 


As p(47) 


Asp 


9 


L y s (62) 


L y s 


1 0 


Asp (50) 


Asp 


1 1 


S e r (36) 


S e r 


1 2 


G 1 n (52) 


G J n 


1 3 


N. D. 


C y s 


1 4 


G 1 y (44) 


G 1 y 


1 5 


G 1 y (55) 


G I y 


1 6 


G 1 y (56) 


G I y 


1 7 


M e t (50) 


Me t 


1 8 


N. D. 


Cy s 


1 9 


N. D. 


Cy s 


2 0 


A 1 a (33) 


A 1 a 



1 ) P TH (7x--mk^>H» RWttiLTt&tttLfc. k hSJB 
v 8 £ 1 5 0 pm o \ m^TttVx&ft^fz. 



[0 15 3) (d) 0**87.5 y&#«T 
C*J87S yg££7a y@£##Tft (B&L- 8 5 0 0 A 







(%) 


L y s 


18. 


9 



k hIBv 8ttDNA©4B*iBM^6«5e*^fcC*«l 

75;st-itfe (84) - 

[84] 



[0 15 4] (6) bHBv8^^H©Stt«S 
(FL I PR*«^fc«BrtCa-f*>ji*±#SttO 
ME) 

±se (4) T»e>nfc«ftsnfc*HHft*offl»Ass 

k hl!B v 8««**liSW2 ( 2 - 3 ) OJjm&m U> 
T» iSttMS (FL 1 PRfcffilifcffllllSrtCa-f :*>» 
flE.±#MStt0>«S) SrfT^fc. CHO^ffllSS 
*©a)**.S8fi (t h^B v 8<Dm&l& : SHEW 3) 

[0 15 5) 

J-Kt4DNA (£TF\ *R91<0DNA£i§K'r** 
T, **§B©«#&*E"*'*»&#**) tt, (i) * 



(ii) ^JBWO^yFt^W^Wt^Mto** 

(iii) *^BJo^^H*7^«-?-C0*cr)Sa, (iv) 
lfi?»i», (v) 7>^t>7DNA^ttt§K 
I, (vi) *X9!Ott*ft«* a r«BEK«J:Cf»W»« 

(vii) *5SI8C!)DNAS*T-6^k h»ft^)ftffl. (v 

iii) «awicaiHUfcu*>K • u-ty^-i^ittt 
fctt*©<att, ffifbtt^ia. foMifc 

[0 15 6] 
[EM*] 
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109 110 

[SEQUENCE LISTING) 

<310> Takeda Chemical Industries. Ltd. 

<]20> Novel Phisiological Active Peptide and Its Use 

<130> P01-0295 

<150> JP2001 -026820 

<351> 2003-02-02 

<160> 71 

<2]0> 1 

<211> 393 

<23 2> PRT 

<2]3> Human 

<400> 1 

Met Glu Thr Thr Met Gly Phe Met Asp Asp Asn Ala Thr Asn Thr Ser 

5 10 15 

Thr Ser Phe Leu Ser Val Leu Asn Pro His Gly Ala His Ala Thr Ser 

20 25 30 

Phe Pro Phe Asn Phe Ser Tyr Ser Asp Tyr Asp Met Pro Leu Asp Glu 

35 40 45 

Asp Glu Asp Val Thr Asn Ser Arg Thr Phe Phe Ala Ala Lys He Val 

50 55 60 

lie Gly Met Ala Leu Val Gly He Met Leu Val Cys Gly lie Gly Asn 
65 70 75 80 

Phe He Phe He Ala Ala Leu Val Arg Tyr Lys Lys Leu Arg Asn Leu 

85 90 95 

Thr Asn Leu Leu He Ala Asn Leu Ala He Ser Asp Phe Leu Val Ala 

300 105 110 

He Val Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val Val Arg Gin Leu 

115 120 125 

Ser Trp Glu His Gly His Val Leu Cys Thr Ser Val Asn Tyr Leu Arg 

130 135 140 

Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala He Ala lie 
145 150 155 160 

Asp Arg Tyr Leu Ala lie Val His Pro Leu Arg Pro Arg Met Lys Cys 

165 170 375 

Gin Thr Ala Thr Gly Leu lie Ala Leu Val Trp Thr Val Ser He Leu 

180 185 190 

He Ala He Pro Ser Ala Tyr Phe Thr Thr Glu Thr Val Leu Val He 

195 200 205 

Val Lys Ser Gin Glu Lys He Phe Cys Gly Gin He Trp Pro Val Asp 

230 215 220 

Gin Gin Leu Tyr Tyr Lys Ser Tyr Phe Leu Phe He Phe Gly He Glu 
225 230 235 240 

Phe Val Gly Pro Val Val Thr Met Thr Leu Cys Tyr Ala Arg He Ser 

245 250 255 

Arg Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gin Thr Glu Gin lie 

260 265 270 

Arg Lys Arg Leu Arg Cys Arg Arg Lys Thr Val Leu Val Leu Met Cys 

275 280 285 

lie Leu Thr Ala Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr 
290 295 300 
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111 112 

lie Val Arg Asp Phe Phe Pro Thr Val Phe Val Lys Glu Lys His Tyr 
305 310 315 320 

Leu Thr Ala Phe Tyr lie Val Glu Cys lie Ala Met Ser Asn Ser Met 

325 330 335 

lie Asn Thr Leu Cys Phe Val Thr Val Lys Asn Asp Thr Val Lys Tyr 

340 345 350 

Phe Lys Lys He Met Leu Leu His Trp Lys Ala Ser Tyr Asn Gly Gly 

355 360 365 

Lys Ser Ser Ala Asp Leu Asp Leu Lys Thr lie Gly Met Pro Ala Thr 

370 .375 380 

Glu Glu Val Asp Cys lie Arg Leu Lys 
385 390 
<23 0> 2 
<211> 3379 
<212> DNA 
,■' <23 3> Human 

<400> 2 

atggagacca ccatggggtt catggatgac aatgccacca acacttccac cagcttcctt 60 
tctgtgctca accctcatgg agcccatgcc acttccttcc cattcaactt cagctacagc 3 20 
gactatgata tgcctttgga tgaagatgag gatgtgacca attccaggac gttctttgct 3 80 
gccaagattg tcattgggat ggccctggtg ggcatcatgc tggtctgcgg cattggaaac 240 
ttcatcttta tcgctgccct ggtccgctac aagaaactgc gcaacctcac caacctgctc 300 
atcgccaacc tggccatctc tgacttcctg gtggccattg tctgctgccc ctttgagatg 360 
gactactatg tggtgcgcca gctctcctgg gagcacggcc acgtcctgtg cacctctgtc 420 
aactacctgc gcactgtctc tctctatgtc tccaccaatg ccctgctggc catcgccatt 480 
gacaggtatc tggctattgt ccatccgctg agaccacgga tgaagtgcca aacagccact 540 
ggcctgattg ccttggtgtg gacggtgtcc atcctgatcg ccatcccttc cgcctacttc 600 
accaccgaga cggtcctcgt cattgtcaag agccaggaaa agatcttctg cggccagatc 660 
tggcctgtgg accagcagct ctactacaag tcctacttcc tctttatctt tggcatagaa 720 
ttcgtgggcc ccgtggtcac catgaccctg tgctatgcca ggatctcccg ggagctctgg 780 
ttcaaggcgg tccctggatt ccagacagag cagatccgca agaggctgcg ctgccgcagg 840 
aagacggtcc tggtgctcat gtgcatcctc accgcctacg tgctatgctg ggcgcccttc 900 
_) tacggcttca ccatcgtgcg cgacttcttc cccaccgtgt tcgtgaagga gaagcactac 960 

ctcactgcct tctacatcgt cgagtgcatc gccatgagca acagcatgat caacactctg 3020 
tgcttcgtga ccgtcaagaa cgacaccgtc aagtacttca aaaagatcat gttgctccac 3080 
tggaaggctt cttacaatgg cggtaagtcc agtgcagacc tggacctcaa gacaattggg 3 340 
atgcctgcca ccgaagaggt ggactgcatc agactaaaa 3 3 79 

<23 0> 3 
<233> 3379 
<23 2> DNA 
<213> Human 
<400> 3 

atggagacca ccatggggtt catggatgac aatgccacca acacttccac cagcttcctt 
tctgtgctca accctcatgg agcccatgcc acttccttcc cattcaactt cagctacagc 
gactatgata tgcctttgga tgaagatgag gatgtgacca attccaggac gttctttgct 



60 
3 20 
180 



gccaagattg tcattgggat ggccctggtg ggcatcatgc tggtctgcgg cattggaaac 240 

ttcatcttta tcgctgccct ggtccgctac aagaaactgc gcaacctcac caacctgctc 300 

atcgccaacc tggccatctc tgacttcctg gtggccattg tctgctgccc ctttgagatg 360 

gactactatg tggtgcgcca gctctcctgg gagcacggcc acgtcctgtg cacctctgtc 420 

aactacctgc gcactgtctc tctctatgtc tccaccaatg ccctgctggc catcgccatt 480 
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gacaggtatc tggctattgt ccatccgctg agaccacgga tgaagtgcca aacagccact 540 
ggcctgattg ccttggtgtg gacggtgtcc atcctgatcg ccatcccttc cgcctacttc 600 
accaccgaga cggtcctcgt cattgtcaag agccaggaaa agatcttctg cggccagatc 660 
tggcctgtgg accagcagct ctactacaag tcctacttcc tctttatctt tggcatagaa 720 
ttcgtgggcc ccgtggtcac catgaccctg tgctatgcca ggatctcccg ggagctctgg 780 
ttcaaggcgg tccctggatt ccagacagag cagatccgca agaggctgcg ctgccgcagg 840 
aagacggtcc tggtgctcat gtgcatcctc accgcctacg tgctatgctg ggcgcccttc 900 
tacggcttca ccatcgtgcg cgacttcttc cccaccgtgt ttgtgaagga gaagcactac 960 
ctcactgcct tctacatcgt cgagtgcatc gccatgagca acagcatgat caacactctg 1020 
tgcttcgtga ccgtcaagaa cgacaccgtc aagtacttca aaaagatcat gttgctccac 1080 
tggaaggctt cttacaargg cggtaagtcc agtgcagacc tggacctcaa gacaattggg 1140 
atgcctgcca ccgaagaggt ggactgcatc agactaaaa 1179 
<230> 4 
<21]> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>DNA primer, primer 1 
<400> 4 

gtcgacatgg agaccaccat ggggttcatg g 31 
<210> 5 
<2U> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, primer 2 
<400> 5 

actagtttat tttagtctga tgcagtccac ctcttc 36 

<210> 6 

<211> 1152 

<212> DNA 

<213> Human 

<400> 6 

atggcagccc agaatggaaa caccagtttc acacccaact ttaatccacc ccaagaccat 60 
gcctcctccc tctcctttaa cttcagttat ggtgattatg acctccctat ggatgaggat 120 
gaggacatga ccaagacccg gaccttcttc gcagccaaga tcgtcattgg cattgcactg 180 
gcaggcatca tgctggtctg cggcatcggt aactttgtct ttatcgctgc cctcacccgc 240 
tataagaagt tgcgcaacct caccaatctg ctcattgcca acctggccat ctccgacttc 300 
ctggtggcca tcatctgctg ccccttcgag atggactact acgtggtacg gcagctctcc 360 
tgggagcatg gccacgtgct ctgtgcctcc gtcaactacc tgcgcaccgt ctccctctac 420 
gtctccacca atgccttgct ggccattgcc attgacagat atctcgccat cgttcacccc 480 
ttgaaaccac ggatgaatta tcaaacggcc tccttcctga tcgccttggt ctggatggtg 540 
tccattctca ttgccatccc atcggcttac tttgcaacag aaaccgtcct ctttattgtc 600 
aagagccagg agaagatctt ctgtggccag atctggcctg tggatcagca gctctactac 660 
aagtcctact tcctcttcat ctttggtgtc gagttcgtgg gccctgtggt caccatgacc 720 
ctgtgctatg ccaggatctc ccgggagctc tggttcaagg cagtccctgg gttccagacg 780 
gagcagattc gcaagcggct gcgctgccgc aggaagacgg tcctggtgct catgtgcatt 840 
ctcacggcct atgtgctgtg ctgggcaccc ttctacggtt tcaccatcgt tcgtgacttc 900 
ttccccactg tgttcgtgaa ggaaaagcac tacctcactg ccttctacgt ggtcgagtgc 960 
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atcgccatga gcaacagcat: gatcaacacc gtgtgcttcg tgacggtcaa gaacaacacc 3020 
atgaagtact tcaagaagat gatgctgctg cactggcgtc cctcccagcg ggggagcaag J 080 
tccagtgctg accttgacct cagaaccaac ggggtgccca ccacagaaga agtggactgt 1140 
atcaggctga ag 3 352 

<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, hBv8-Fl primer 
<400> 7 

ctacttctgc tgctgccgct gctgtt 26 
<230> 8 
<23)> 28 
<212> DNA 

<23 3> Artificial Sequence 
<220> 

<223> DNA primer, hBv8-RJ primer 
<400> 8 

ttggaaagtt gaggaagcaa gagcattt 28 

<23 0> 9 

<23 3> 359 

<212> DNA 

<2J3> Human 

<400> 9 

cacgccccgc gctggggacg ccgccgtgat caccggggct tgtgacaagg actcccaatg 60 
tggtggaggc atgtgctgtg ctgtcagtat ctgggtcaag agcataagga tttgcacacc 120 
tatgggcaaa ctgggagaca gctgccatcc actgactcgt aaagttccat tttttgggcg 380 
gaggatgcat cacacttgcc catgtctgcc aggcttggcc tgtttacgga cttcatttaa 240 
ccgatttatt tgtttagccc aaaagtaatc gctctggagt agaaaccaaa tgtgaatagc 300 
cacatcttac ctgtaaagtc ttacttgtga ttgtgccaaa caaaaaatgt gccagaaag 359 
<210> 10 
<23]>- 27 
<232> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, hBv8-R2 primer 
<400> 3 0 

tgtctcccag tttgcccata ggtgtgc 27 

<210> 3 3 

<231> 184 

<212> DNA 

<213> Human 

<400> 3 3 

cccgagggcg ccatgaggag cctgtgctgc gccccactcc tgctcctctt gctgctgccg 60 
ccgctgctgc tcacgccccg cgctggggac gccgccgtga tcaccggggc ttgtgacaag 3 20 
gactcccaat gtggtggagg catgtgctgt gctgtcagta tctgggtcaa gagcataagg 380 
attt 384 
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<230> 12 
<231> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, hBv8-WF primer 
<400> 12 

ccatgaggag cctgtgctgc gcc 23 
<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, hBv8-WR primer 
<400> 13 

ctattcacat ttggtttcta etc 23 
<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, hBv8-CF primer 
<400> 14 

gtcgaccacc atgaggagee tgtgctgcg 29 
<210> 15 
<231> 26 
<23 2> DNA 

<2l3> Artificial Sequence 
<220> 

<223> DNA primer, hBv8-SR primer 
<400> 15 

actagtcgat tacttttggg ctaaac 26 

<210> 16 

<231> 346 

<212> DNA 

<213> Human 

<400> 16 

gtcgaccacc atgaggagee tgtgctgcgc cccactcctg ctcctcttgc tgctgccgcc 60 
gctgctgctc acgccccgcg ctggggacgc cgccgtgatc aceggggett gtgacaagga 120 
ctcccaatgt ggtggaggca tgtgctgtgc tgtcagtatc tgggtcaaga gcataaggat 380 
ttgcacacct atgggcaaac tgggagacag ctgccatcca ctgactcgta aagttccatt 240 
ttttgggcgg aggatgeate acacttgccc atgtctgcca ggcttggcct gtttaeggae 300 
ttcatttaac cgatttattt gtttagecca aaagtaatcg actagt 346 
<210> 17 
<211> 108 
<212> PRT 
<213> Human 
<400> 17 

Met Arg Ser Leu Cys Cys Ala Pro Leu Leu Leu Leu Leu Leu Leu Pro 
5 10 35 
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Pro Leu Leu Leu Thr Pro Arg Ala Gly Asp Ala Ala Val lie Thr Gly 

20 25 30 

Ala Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly Met Cys Cys Ala Val 

35 40 45 

Ser lie Trp Val Lys Ser He Arg He Cys Thr Pro Met Gly Lys Leu 

50 55 60 

Gly Asp Ser Cys His Pro Leu Thr Arg Lys Val Pro Phe Phe Gly Arg 
65 70 75 80 

Arg Met His His Thr Cys Pro Cys Leu Pro Gly Leu Ala Cys Leu Arg 

85 90 95 

Thr Ser Phe Asn Arg Phe lie Cys Leu Ala Gin Lys 
100 105 

<210> 18 
<211> 324 
<232> DNA 
<213> Human 
<400> 18 



tgctgccgcc 


gctgctgctc 


60 


gtgacaagga 


ctcccaatgt 


120 


gcataaggat 


ttgcacacct 


180 


aagttccatt 


ttttgggcgg 


240 


gtttacggac 


ttcatttaac 


300 






324 



cgatttattt gtttagccca aaag 
<210> 19 
<231> 81 
<23 2> PRT 
<213> Human 
<400> 19 

Ala Val lie Thr Gly Ala Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly 

5 10 15 

Met Cys Cys Ala Val Ser lie Trp Val Lys Ser lie Arg He Cys Thr 
20 25 30 

,.J Pro Met Gly Lys Leu Gly Asp Ser Cys His Pro Leu Thr Arg Lys Val 

35 40 45 

Pro Phe Phe Gly Arg Arg Met His His Thr Cys Pro Cys Leu Pro Gly 

50 55 60 

Leu Ala Cys Leu Arg Thr Ser Phe Asn Arg Phe He Cys Leu Ala Gin 
65 70 75 80 

Lys 

<210> 20 
<211> 243 
<212> DNA 
<213> Human 
<400> 20 

gccgtgatca ccggggcttg tgacaaggac tcccaatgtg gtggaggcat gtgctgtgct 60 
gtcagtatct gggtcaagag cataaggatt tgcacaccta tgggcaaact gggagacagc 120 
tgccatccac tgactcgtaa agttccattt tttgggcgga ggatgcatca cacttgccca 180 
tgtctgccag gcttggcctg tttacggact tcatttaacc gatttatttg tttagcccaa 240 
aag 2 ^3 
<210> 21 
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<211> 80 
<212> PRT 

<213> Dendroaspip polylepis 
<400> 23 

Ala Val lie Thr Gly Ala Cys Glu Arg Asp Leu Gin Cys Gly Lys Gly 

5 10 15 

Thr Cys Cys Ala Val Ser Leu Trp lie Lys Ser Val Arg Val Cys Thr 

20 25 30 

Pro Val Gly Thr Ser Gly Glu Asp Cys His Pro Ala Ser His Lys He 

35 40 45 

Pro Phe Ser Gly Gin Arg Met His His Thr Cys Pro Cys Ala Pro Asn 

50 55 60 

Leu Ala Cys Val Gin Thr Ser Pro Lys Lys Phe Lys Cys Leu Ser Lys 
65 ' 70 75 80 

<2)0> 22 
<231> 80 
<23 2> PRT 
<213> Human 
<400> 22 

Ala Val He Thr Gly Ala Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly 

5 10 15 

Met Cys Cys Ala Val Ser lie Trp Val Lys Ser lie Arg He Cys Thr 

20 25 30 

Pro Met Gly Lys Leu Gly Asp Ser Cys His Pro Leu Thr Arg Lys Val 

35 40 45 

Pro Phe Phe Gly Arg Arg Met His His Thr Cys Pro Cys Leu Pro Gly 

50 55 60 

Leu Ala Cys Leu Arg Thr Ser Phe Asn Arg Phe lie Cys Leu Ala Gin 
65 70 75 80 

<210> 23 
<21)> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, BF2 primer 
<400> 23 

gcttgygaca aggactcyca 20 
<210> 24 
<213> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer. BR] primer 
<400> 24 

gttyctacty cagagygat ]9 
<2]0> 25 
<213> 210 
<212> DNA 
<213> Human 
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<400> 25 

gtgtggagga ggaatgtgct gcgctgtcag tatctgggtt aagagcataa ggatctgcac 60 
acctatgggc caagtgggag acagctgcca ccccctgact cggaaagttc cattttgggg 120 
gcggaggatg caccacactt gtccctgcct gccaggtttg gcatgtttaa ggacttcttt 180 
caaccgtttt atttgtttgg cccggaagtg 210 
<230> 26 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, RB5-1 primer 
<400> 26 

gtgcatcctc cgcccccaaa atggaa 26 
<210> 27 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer. RB5-3 primer 
<400> 27 

gacagcgcag cacattcctc ctccacac 28 

<210> 28 

<211> 148 

<232> DNA 

<23 3> Human 

<400> 28 

cgcgtcccta accgccaccg cctcctcggg acgccatgga ggacccgcgc tgtgccccgc 60 
tactgctact tttgctgcta ccgctgctgc tcacaccgcc cgccggggat gccgcggtca 120 
tcaccggggc ttgcgacaag gactctca 148 
<210> 29 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, RB3-1 primer 
<400> 29 

gagacagctg ccaccccctg actcggaa 28 
<210> 30 
<211> 28 
<212> DNA 

<23 3> Artificial Sequence 
<220> 

<223> DNA primer, RB3-2 primer 
<400> 30 

ggcggaggat gcaccacact tgtccctg 28 

<210> 31 

<231> 150 

<2)2> DNA 

<2)3> Rat 

<400> 31 
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cctgcctgcc aggtttggca tgtttaagga cttctttcaa ccgttttatt tgtttggccc 60 
ggaagtgatc actctgaagc aggagctgga aatgtgaacc tctactcact gaacaatgtc 120 



<210> 32 
<231> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer. RBv8-WFl primer 
<400> 32 

taaccgccac cgcctcct 18 
<210> 33 
<213> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, RBv8-WF2 primer 
<400> 33 

gggacgccat ggaggac 3 7 

<210> 34 
<231> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, RBv8-WRl primer 
<400> 34 

cgagacttga cagacattgt tcagtg 26 
<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer. RBv8-WK2 primer 
<400> 35 

tttccagctc ctgcttcaga 20 

<210> 36 

<211> 356 

<212> DNA 

<213> Rat 

<400> 36 

gggacgccat ggaggacccg cgctgtgccc cgctactgct acttttgctg ctaccgctgc 60 
tgctcacacc gcccgccggg gatgccgcgg tcatcaccgg ggcttgcgac aaggactctc 3 20 
agtgtggagg aggaatgtgc tgcgctgtca gtatctgggt taagagcata aggatctgca 180 
cacctatggg ccaagtggga gacagctgcc accccctgac tcggaaagtt ccattttggg 240 
ggcggaggat gcaccacact tgtccctgcc tgccaggttt ggcatgttta aggacttctt 300 
tcaaccgttt tatttgtttg gcccggaagt gatcactctg aagcaggagc tggaaa 356 
<230> 37 
<233> 107 
<212> PRT 



tgtcaagtct cgcttgtaat tgtgtcaaag 



150 
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127 1 28 

<213> Rat 
<400> 37 

Met Glu Asp Pro Arg Cys Ala Pro Leu Leu Leu Leu Leu Leu Leu Pro 

5 10 15 

Leu Leu Leu Thr Pro Pro Ala Gly Asp Ala Ala Val lie Thr Gly Ala 

20 25 30 

Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly Met Cys Cys Ala Val Ser 

35 40 45 

He Trp Val Lys Ser He Arg He Cys Thr Pro Met Gly Gin Val Gly 

50 55 60 

Asp Ser Cys His Pro Leu Thr Arg Lys Val Pro Phe Trp Gly Arg Arg 
65 70 75 80 

Met His His Thr Cys Pro Cys Leu Pro Gly Leu Ala Cys Leu Arg Thr 

85 90 95 

Ser Phe Asn Arg Phe He Cys Leu Ala Arg Lys 
) 100 105 

<210> 38 
<2]1> 321 
<212> DNA 
<213> Rat 
<400> 38 

atggaggacc cgcgctgtgc cccgctactg ctacttttgc tgctaccgct gctgctcaca 60 
ccgcccgccg gggatgccgc ggtcatcacc ggggcttgcg acaaggactc tcagtgtgga 120 
ggaggaatgt gctgcgctgt cagtatctgg gttaagagca taaggatctg cacacctatg 180 
ggccaagtgg gagacagctg ccaccccctg actcggaaag ttccattttg ggggcggagg 240 
atgcaccaca cttgtccctg cctgccaggt ttggcatgtt taaggacttc tttcaaccgt 300 
tttatttgtt tggcccggaa g 321 
<210> 39 
<2J1> 81 
<212> PRT 

<213> Rat or Mouse 
<400> 39 

) Ala Val He Thr Gly Ala Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly 

5 10 15 

Met Cys Cys Ala Val Ser He Trp Val Lys Ser lie Arg He Cys Thr 

20 25 30 

Pro Met Gly Gin Val Gly Asp Ser Cys His Pro Leu Thr Arg Lys Val 

35 40 45 

Pro Phe Trp Gly Arg Arg Met His His Thr Cys Pro Cys Leu Pro Gly 

50 55 60 

Leu Ala Cys Leu Arg Thr Ser Phe Asn Arg Phe He Cys Leu Ala Arg 
65 70 75 80 

Lys 

<230> 40 
<2))> 243 
<212> DNA 
<233> Rat 
<400> 40 

gcggtcatca ccggggcttg cgacaaggac tctcagtgtg gaggaggaat gtgctgcgct 60 
gtcagtatct gggttaagag cataaggatc tgcacaccta tgggccaagt gggagacagc 120 
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129 130 

tgccaccccc tgactcggaa agttccattt tgggggcgga ggatgcacca cacttgtccc 180 
tgcctgccag gtttggcatg tttaaggact tctttcaacc gttttatttg tttggcccgg 240 
aag 243 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, primer 1 
<400> 41 

gtcgacatgg agaccactgt ggggaccctg 30 
<210> 42 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, primer 2 
<400> 42 

actagtttat ttcagtcgga tgcagtccac 30 

<2]0> 43 

<21]> ]]79 

<212> DNA 

<213> Rat 

<400> 43 

atggagacca ctgtggggac cctgggcgag aataccacaa acactttcac cgacttcttt 60 
tctgcacgtg atggcagtgg agccgaaacc tcccccttgc cattcacttt cagctatggt 120 
gactatgaca tgccctcgga tgaagaggag gatgtgacca actctcggac tttctttgct ]80 
gccaagattg tcattggcat ggctttggtg ggcatcatgc tggtgtgtgg catcggcaac 240 
ttcatcttca tcactgcgct ggcccgctac aaaaagcttc gcaacctcac caacctgctt 300 
atcgccaacc tggccatttc ggacttcctg gtagccatcg tgtgctgccc ctttgagatg 360 
gactactatg tggtacgcca gctctcctgg gagcacggcc atgtcctgtg cgcctccgtc 420 
aactacttgc gcaccgtctc cctctacgtg tccactaacg ccctactggc cattgccatt 480 
gacaggtatc tggccattgt gcacccgctg agaccgcgga tgaagtgtca aacggctgca 540 
ggcctgatct tcctggtgtg gtctgtgtcc atcctcatcg ccatcccagc cgcctacttc 600 
accactgaga cggtgttggt catcgtggaa agccaggaga agatcttctg cggccagatc 660 
tggccggtgg atcagcagtt ctactacagg tcctatttcc ttttggtctt cggcctcgag 720 
ttcgtgggtc ctgtaatcgc catgaccctg tgctatgcca gggtgtcccg agagctctgg 780 
ttcaaggcgg tgcccggctt ccagacagag cagatccgcc ggaggctgcg ctgtcgccga 840 
cggacggtac tggggctcgt gtgcgtcctt tccgcctatg tgctgtgctg ggctcccttc 900 
tatggcttca ccatcgtgcg tgacttcttc ccctccgtgt ttgtgaaaga gaagcactac 960 
ctcaccgcct tttatgtggt ggagtgcatc gccatgagca acagtatgat caatacgctg 3020 
tgctttgtga ctgtcaggaa taacaccagt aagtacctca agaggatcct gcggctccag 1080 
tggagggcct ctcctagcgg gagcaaggcc agcgctgacc tcgacctcag gaccacgggg 1140 
attcctgcca cggaggaggt ggactgcatc cgactgaaa 3179 
<210> 44 
<211> 393 
<212> PRT 
<213> Rat 
<400> 44 



(67) 
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131 



132 



Met Glu Thr Thr Val Gly Thr Leu Gly Glu Asn Thr Thr Asn Thr Phe 

5 10 15 

Thr Asp Phe Phe Ser Ala Arg Asp Gly Ser Gly Ala Glu Thr Ser Pro 

20 25 30 

Leu Pro Phe Thr Phe Ser Tyr Gly Asp Tyr Asp Met Pro Ser Asp Glu 

35 40 45 

Glu Glu Asp Val Thr Asn Ser Arg Thr Phe Phe Ala Ala Lys He Val 

50 55 60 

lie Gly Met Ala Leu Val Gly He Met Leu Val Cys Gly He Gly Asn 
65 70 75 80 

Phe He Phe He Thr Ala Leu Ala Arg Tyr Lys Lys Leu Arg Asn Leu 

85 90 95 

Thr Asn Leu Leu lie Ala Asn Leu Ala He Ser Asp Phe Leu Val Ala 



Ser Trp Glu His Gly His Val Leu Cys Ala Ser Val Asn Tyr Leu Arg 

330 335 HO 

Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala He Ala He 
145 150 155 160 

Asp Arg Tyr Leu Ala He Val His Pro Leu Arg Pro Arg Met Lys Cys 

165 170 175 

Gin Thr Ala Ala Gly Leu He Phe Leu Val Trp Ser Val Ser He Leu 

380 385 190 

He Ala lie Pro Ala Ala Tyr Phe Thr Thr Glu Thr Val Leu Val He 

195 200 205 

Val Glu Ser Gin Glu Lys He Phe Cys Gly Gin He Trp Pro Val Asp 

230 215 220 

Gin Gin Phe Tyr Tyr Arg Ser Tyr Phe Leu Leu Val Phe Gly Leu Glu 
225 230 235 240 

Phe Val Gly Pro Val He Ala Met Thr Leu Cys Tyr Ala Arg Val Ser 

245 250 255 

Arg Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gin Thr Glu Gin He 

260 265 270 

Arg Arg Arg Leu Arg Cys Arg Arg Arg Thr Val Leu Gly Leu Val Cys 

275 280 285 

Val Leu Ser Ala Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr 

290 295 300 

He Val Arg Asp Phe Phe Pro Ser Val Phe Val Lys Glu Lys His Tyr 
305 310 315 320 

Leu Thr Ala Phe Tyr Val Val Glu Cys He Ala Met Ser Asn Ser Met 

325 330 . 335 

lie Asn Thr Leu Cys Phe Val Thr Val Arg Asn Asn Thr Ser Lys Tyr 

340 345 350 

Leu Lys Arg He Leu Arg Leu Gin Trp Arg Ala Ser Pro Ser Gly Ser 

355 360 365 

Lys Ala Ser Ala Asp Leu Asp Leu Arg Thr Thr Gly He Pro Ala Thr 

370 375 380 

Glu Glu Val Asp Cys He Arg Leu Lys 
385 390 



100 105 
He Val Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val Val 
135 120 325 



310 



Arg Gin Leu 
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<2lO> 45 
<23 3> 3] 
<2]2> DNA 

<23 3> Artificial Sequence 
<220> 

<223> DNA primer, probe 1 
<400> 45 

cctcaccaay ctgctyatyg ccaacctggc c 31 
<210> 46 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, probe 2 
<400> 46 

gtggtrcgsc agctctcctg ggagca 26 
<2I0> 47 
<231> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer , primer 3 
<400> 47 

tcccgggagc tctggttcaa ggc 23 
<230> 48 
<2]]> 27 
<212> DNA 

<23 3> Artificial Sequence 
<220> 

<223> DNA primer, primer 2 
<400> 48 

gagtgcatcg ccatgagcaa cagcatg 27 
<230> 49 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, primer 3 
<400> 49 

ggcttgaacc agagctcccg gga 23 

<210> 50 

<231> 1263 

<212> DNA 

<213> Rat 

<400> 50 

atggtatcag ttctgtccaa cagggacctc cacacactgg ccccagctga agtgctgaac 60 
tccacgtggg cctatctccc tgacacatac cagcctacct gccacatcat caacatggga 3 20 
gaccagaacg gaaacacaag ctttgcacca gacttgaacc caccccaaga ccacgtctcc 380 
ttgctcccct taaactacag ttatggagat tatgacatcc ccctggatga cgatgaggat 240 
gtgaccaaga cacagacctt ctttgcagcc aaaatcgtca ttggcgtagc cctggcaggc 300 
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135 136 

atcatgctag tctgcggcgt tggcaacttt gtcttcattg ctgccctcgc ccgctacaag 360 
aagctgcgca accttaccaa cctcctcatc gctaacctgg ccatctctga cttcctggtg 420 
gcgatcgtct gctgcccctt tgagatggac tactacgtag tacgtcagct ttcctgggag 480 
catggtcacg tgctttgtgc ctccgtcaac taccttcgta cagtctccct gtacgtctcc 540 
accaatgctc tgctggccat cgctattgac agatatctcg ctattgtcca ccccttaaaa 600 
cggatgaatt accagaccgc ctccttcctg atcgctttgg tctggatggt ctccatcctc 660 
atcgccatcc catctgccta cttcaccaca gaaaccatcc ttgttatcgt caagaatcag 720 
gaaaagctct tctgtggtca gatctggccc gtggaccagc agctctacta caaatcctac 780 
ttcctcttcg tcttcgggct tgagttcgtg ggtcccgtgg tcactatgac cctgtgctat 840 
gccaggatct cccaggagct ctggttcaag gctgtacctg gtttccagac ggagcagatc 900 
cgcaagcgac tgcgctgccg ccgaaagaca gtgctattgc tcatgggtat cctcacagcc 960 
tacgtgctgt gctgggcgcc tttctatggc tttaccatag tgcgagactt cttccccacg ]020 
ctggttgtga aggagaagca ctacctcacc gccttctatg tcgtcgagtg catcgccatg 1080 
agcaacagca tgatcaatac tatatgcttc gtgacggtca agaacaacac catgaaatac 1 140 
ttcaagaaga tgctgctgct gcactggcgg ccctctcact acgggagtaa gtccagcgcg 1200 
! gacctcgacc tcaaaaccag tggggttcct gccaccgaag aggtggactg tatcaggcta 1260 

aag 1263 
<210> 53 
<211> 421 
<212> PRT 
<213> Rat 
<400> 51 

Met Val Ser Val Leu Ser Asn Arg Asp Leu His Thr Leu Ala Pro Ala 

5 30 15 

Glu Val Leu Asn Ser Thr Trp Ala Tyr Leu Pro Asp Thr Tyr Gin Pro 

20 25 30 

Thr Cys His lie lie Asn Met Gly Asp Gin Asn Gly Asn Thr Ser Phe 

35 40 45 

Ala Pro Asp Leu Asn Pro Pro Gin Asp His Val Ser Leu Leu Pro Leu 

50 55 60 

Asn Tyr Ser Tyr Gly Asp Tyr Asp lie Pro Leu Asp Asp Asp Glu Asp 
65 70 75 80 

3 Val Thr Lys Thr Gin Thr Phe Phe Ala Ala Lys lie Val He Gly Val 

85 90 95 

Ala Leu Ala Gly lie Met Leu Val Cys Gly Val Gly Asn Phe Val Phe 

300 105 no 

lie Ala Ala Leu Ala Arg Tyr Lys Lys Leu Arg Asn Leu Thr Asn Leu 

135 320 325 

Leu lie Ala Asn Leu Ala lie Ser Asp Phe Leu Val Ala lie Val Cys 

130 135 140 

Cys Pro Phe Glu Met Asp Tyr Tyr Val Val Arg Gin Leu Ser Trp Glu 
345 350 355 160 

His Gly His Val Leu Cys Ala Ser Val Asn Tyr Leu Arg Thr Val Ser 

365 170 175 

Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala lie Ala He Asp Arg Tyr 

380 185 390 

Leu Ala He Val His Pro Leu Lys Arg Met Asn Tyr Gin Thr Ala Ser 

395 200 205 

Phe Leu He Ala Leu Val Trp Met Val Ser He Leu lie Ala He Pro 
210 215 220 
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Ser Ala Tyr Phe Thr. Thr Glu Thr lie Leu Val lie Val Lys Asn Gin 
225 230 235 240 

Glu Lys Leu Phe Cys Gly Gin lie Trp Pro Val Asp Gin Gin Leu Tyr 

245 250 255 

Tyr Lys Ser Tyr Phe Leu Phe Val Phe Gly Leu Glu Phe Val Gly Pro 

260 265 270 

Val Val Thr Met Thr Leu Cys Tyr Ala Arg lie Ser Gin Glu Leu Trp 

275 280 285 

Phe Lys Ala Val Pro Gly Phe Gin Thr Glu Gin lie Arg Lys Arg Leu 

290 295 300 

Arg Cys Arg Arg Lys Thr Val Leu Leu Leu Met Gly He Leu Thr Ala 
305 310 315 320 

Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr lie Val Arg Asp 

325 330 . 335 

Phe Phe Pro Thr Leu Val Val Lys Glu Lys His Tyr Leu Thr Ala Phe 

340 345 350 

Tyr Val Val Glu Cys lie Ala Met Ser Asn Ser Met He Asn Thr He 

355 360 365 

Cys Phe Val Thr Val Lys Asn Asn Thr Met Lys Tyr Phe Lys Lys Met 

370 375 380 

Leu Leu Leu His Trp Arg Pro Ser His Tyr Gly Ser Lys Ser Ser Ala 
385 390 395 400 

Asp Leu Asp Leu Lys Thr Ser Gly Val Pro Ala Thr Glu Glu Val Asp 

405 410 415 

Cys lie Arg Leu Lys 
420 

<210> 52 
<211> 384 
<212> PRT 
<213> Human 
<400> 52 

Met Ala Ala Gin Asn Gly Asn Thr Ser Phe Thr Pro Asn Phe Asn Pro 

5 10 15 

Pro Gin Asp His Ala Ser Ser Leu Ser Phe Asn Phe Ser Tyr Gly Asp 

20 25 30 

Tyr Asp Leu Pro Met Asp Glu Asp Glu Asp Met Thr Lys Thr Arg Thr 

35 40 45 

Phe Phe Ala Ala Lys He Val He Gly He Ala Leu Ala Gly He Met 

50 55 60 

Leu Val Cys Gly He Gly Asn Phe Val Phe He Ala Ala Leu Thr Arg 
65 70 75 80 

Tyr Lys Lys Leu Arg Asn Leu Thr Asn Leu Leu He Ala Asn Leu Ala 

85 90 95 

lie Ser Asp Phe Leu Val Ala He He Cys Cys Pro Phe Glu Met Asp 

100 105 130 

Tyr Tyr Val Val Arg Gin Leu Ser Trp Glu His Gly His Val Leu Cys 

H5 120 125 

Ala Ser Val Asn Tyr Leu Arg Thr Val Ser Leu Tyr Val Ser Thr Asn 

130 135 140 

Ala Leu Leu Ala lie Ala lie Asp Arg Tyr Leu Ala lie Val His Pro 
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139 140 

145 150 355 360 

Leu Lys Pro Arg Met Asn Tyr Gin Thr Ala Ser Phe Leu He Ala Leu 

165 170 375 

Val Trp Met Val Ser lie Leu lie Ala He Pro Ser Ala Tyr Phe Ala 

380 385 390 

Thr Glu Thr Val Leu Phe He Val Lys Ser Gin Glu Lys He Phe Cys 

395 200 205 

Gly Gin lie Trp Pro Val Asp Gin Gin Leu Tyr Tyr Lys Ser Tyr Phe 

210 215 220 

Leu Phe He Phe Gly Val Glu Phe Val Gly Pro Val Val Thr Met Thr 
225 230 235 240 

Leu Cys Tyr Ala Arg lie Ser Arg Glu Leu Trp Phe Lys Ala Val Pro 

245 250 255 

Gly Phe Gin Thr Glu Gin He Arg Lys Arg Leu Arg Cys Arg Arg Lys 

260 265 270 

Thr Val Leu Val Leu Met Cys He Leu Thr Ala Tyr Val Leu Cys Trp 

275 280 285 

Ala Pro Phe Tyr Gly Phe Thr He Val Arg Asp Phe Phe Pro Thr Val 

290 295 300 

Phe Val Lys Glu Lys His Tyr Leu Thr Ala Phe Tyr Val Val Glu Cys 
305 33 0 33 5 320 

lie Ala Met Ser Asn Ser Met He Asn Thr Val Cys Phe Val Thr Val 

325 330 335 

Lys Asn Asn Thr Met Lys Tyr Phe Lys Lys Met Met Leu Leu His Trp 

340 345 350 

Arg Pro Ser Gin Arg Gly Ser Lys Ser Ser Ala Asp Leu Asp Leu Arg 

355 360 365 

Thr Asn Gly Val Pro Thr Thr Glu Glu Val Asp Cys lie Arg Leu Lys 
370 375 380 384 

<210> 53 
<231> 393 
<23 2> PRT 
<213> Mouse 
<400> 53 

Met Glu Thr Thr Val Gly Ala Leu Gly Glu Asn Thr Thr Asp Thr Phe 

5 30 35 

Thr Asp Phe Phe Ser Ala Leu Asp Gly His Glu Ala Gin Thr Gly Ser 

20 25 30 

Leu Pro Phe Thr Phe Ser Tyr Gly Asp Tyr Asp Met Pro Leu Asp Glu 

35 40 45 

Glu Glu Asp Val Thr Asrt Ser Arg Thr Phe Phe Ala Ala Lys He Val 

50 55 60 

He Gly Met Ala Leu Val Gly lie Met Leu Val Cys Gly lie Gly Asn 
65 70 75 80 

Phe lie Phe He Thr Ala Leu Ala Arg Tyr Lys Lys Leu Arg Asn Leu 

85 90 95 

Thr Asn Leu Leu He Ala Asn Leu Ala He Ser Asp Phe Leu Val Ala 

300 305 330 

lie Val Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val Val Arg Gin Leu 
3)5 120 325 
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Ser Trp Glu His Gly His Val Leu Cys Ala Ser Val Asn Tyr Leu Arg 

330 135 140 

Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala He Ala lie 
145 150 155 160 

Asp Arg Tyr Leu Ala lie Val His Pro Leu Arg Pro Arg Met Lys Cys 

165 370 175 

Gin Thr Ala Ala Gly Leu lie Phe Leu Val Trp Ser Val Ser lie Leu 

180 185 390 

lie Ala lie Pro Ala Ala Tyr Phe Thr Thr Glu Thr Val Leu Val He 

195 200 205 

Val Glu Arg Gin Glu Lys lie Phe Cys Gly Gin lie Trp Pro Val Asp 

210 235 220 

Gin Gin Phe Tyr Tyr Arg Ser Tyr Phe Leu Leu Val Phe Gly Leu Glu 
225 230 235 240 

Phe Val Gly Pro Val Val Ala Met Thr Leu Cys Tyr Ala Arg Val Ser 

245 250 255 

Arg Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gin Thr Glu Gin He 

260 265 270 

Arg Arg Thr Val Arg Cys Arg Arg Arg Thr Val Leu Gly Leu Val Cys 

275 280 285 

Val Leu Ser Ala Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr 

290 295 300 

lie Val Arg Asp Phe Phe Pro Ser Val Phe Val Lys Glu Lys His Tyr 
305 310 335 320 

Leu Thr Ala Phe Tyr Val Val Glu Cys He Ala Met Ser Asn Ser Met 

325 330 335 

lie Asn Thr Leu Cys Phe Val Thr Val Arg Asn Asn Thr Ser Lys Tyr 

340 345 350 

Leu Lys Arg He Leu Arg Leu Gin Trp Arg Ala Ser Pro Ser Gly Ser 

355 360 365 

Lys Ala Ser Ala Asp Leu Asp Leu Arg Thr Thr Gly He Pro Ala Thr 

370 375 380 

Glu Glu Val Asp Cys He Arg Leu Lys 
385 390 393 

<230> 54 
<231> 383 
<232> PRT 
<213> Mouse 
<400> 54 

Met Gly Pro Gin Asn Arg Asn Thr Ser Phe Ala Pro Asp Leu Asn Pro 

5 30 35 

Pro Gin Asp His Val Ser Leu Asn Tyr Ser Tyr Gly Asp Tyr Asp Leu 

20 25 30 

Pro Leu Gly Glu Asp Glu Asp Val Thr Lys Thr Gin Thr Phe Phe Ala 

35 40 45 

Ala Lys He Val He Gly Val Ala Leu Ala Gly He Met Leu Val Cys 

50 55 60 

Gly He Gly Asn Phe Val Phe He Ala Ala Leu Ala Arg Tyr Lys Lys 
65 70 75 80 

Leu Arg Asn Leu Thr Asn Leu Leu He Ala Asn Leu Ala He Ser Asp 
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143 144 

85 90 95 

P)ie Leu Val Ala lie Val Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val 

100 105 DO 

Val Arg Gin Leu Ser Trp Ala His Gly His Val Leu Cys Ala Ser Val 

135 120 125 

Asn Tyr Leu Arg Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu 

130 135 HO 

Ala He Ala He Asp Arg Tyr Leu Ala He Val His Pro Leu Lys Pro 
145 350 155 160 

Arg Met Asn Tyr Gin Thr Ala Ser Phe Leu He Ala Leu Val Trp Met 

165 370 175 

Val Ser He Leu lie Ala Val Pro Ser Ala Tyr Phe Thr Thr Glu Thr 

180 185 190 

He Leu Val He Val Lys Asn Gin Glu Lys He Phe Cys Gly Gin He 

195 200 205 

Trp Ser Val Asp Gin Gin Leu Tyr Tyr - Lys Ser Tyr Phe Leu Phe Val 

210 215 220 

Phe Gly Leu Glu Phe Val Gly Pro Val Val Thr Met Thr Leu Cys Tyr 
225 230 235 240 

Ala Arg He Ser Gin Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gin 

245 250 255 

Thr Glu Gin He Arg Lys Arg Leu Arg Cys Arg Arg Lys Thr Val Leu 

260 265 270 

Leu Leu Net Gly He Leu Thr Ala Tyr Val Leu Cys Trp Ala Pro Phe 

275 280 285 

Tyr Gly Phe Thr He Val Arg Asp Phe Phe Pro Thr Val Val Val Lys 

290 295 300 

Glu Lys His Tyr Leu Thr Ala Phe Tyr Val Val Glu Cys He Ala Met 
305 310 315 320 

Ser Asn Ser Met He Asn Thr He Cys Phe Val Thr Val Lys Asn Asn 

325 330 335 

Thr Met Lys Tyr Phe Lys Lys Met Leu Arg Leu His Trp Arg Pro Ser 

340 345 350 

His Tyr Gly Ser Lys Ser Ser Ala Asp Leu Asp Leu Lys Thr Ser Gly 

355 360 365 

Val Pro Ala Thr Glu Glu Val Asp Cys lie Arg Leu Lys 

370 375 380 

<230> 55 
<211> 107 
<232> PRT 
<213> Mouse 
<400> 55 

Met Gly Asp Pro Arg Cys Ala Pro Leu Leu Leu Leu Leu Leu Leu Pro 

5 10 15 

Leu Leu Phe Thr Pro Pro Ala Gly Asp Ala Ala Val lie Thr Gly Ala 

20 25 30 

Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly Met Cys Cys Ala Val Ser 

35 40 45 

He Trp Val Lys Ser He Arg lie Cys Thr Pro Met Gly Gin Val Gly 
50 55 60 
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145 146 

Asp Ser Cys His Pro Leu Thr Arg Lys Val Pro Phe Trp Gly Arg Arg 
65 70 75 80 

Met His His Thr Cys Pro Cys Leu Pro Gly Leu Ala Cys Leu Arg Thr 

85 90 95 

Ser Phe Asn Arg Phe lie Cys Leu Ala Arg Lys 
100 105 

<210> 56 
<2]]> 321 
<2]2> DNA 
<213> Mouse 
<400> 56 

atgggggacc cgcgctgtgc cccgctactg ctacttctgc tgctaccgct gctgttcaca 60 
ccgcccgccg gggatgccgc ggtcatcacc ggggcttgcg acaaggactc tcagtgcgga 320 
ggaggcatgt gctgtgctgt cagtatctgg gttaagagca taaggatctg cacacctatg 180 
ggccaagtgg gcgacagctg ccaccccctg actcggaaag ttccattttg ggggcggagg 240 
atgcaccaca cctgcccctg cctgccaggc ttggcgtgtt taaggacttc tttcaaccgg 300 
tttatttgct tggcccggaa a 321 
<210> 57 
<2U> 243 
<23 2> DNA 
<213> Mouse 
<400> 57 

gcggtcatca ccggggcttg cgacaaggac tctcagtgcg gaggaggcat gtgctgtgct 60 
gtcagtatct gggttaagag cataaggatc tgcacaccta tgggccaagt gggcgacagc 120 
tgccaccccc tgactcggaa agttccattt tgggggcgga ggatgcacca cacctgcccc 180 
tgcctgccag gcttggcgtg tttaaggact tctttcaacc ggtttatttg cttggcccgg 240 
aaa 243 
<210> 58 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, primer 3 
<400> 58 

tcatgttgct ccactggaag g 21 
<210> 59 
<231> 21 
<212> DNA 

<2)3> Artificial Sequence 
<220> 

<223> DNA primer, primer 4 
<400> 59 

ccaattgtct tgaggtccag g 21 
<210> 60 
<213> 29 
<2)2> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA probe, ZAQC probe 
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<400> 60 

ttcttacaat ggcggtaagt ccagtgcag 29 
<2l0> 61 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer. ZAQC Sal primer 
<400> 61 

gtcgacatgg agaccaccat ggggttcatg g 31 
<230> 62 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer, ZAQC Spe primer 
<400> 62 

actagtttat tttagtctga tgcagtccac ctcttc 36 

<2J0> 63 

<211> 1179 

<212> DNA 

<213> Mouse 

<400> 63 

atggagacca ctgtcggggc tctgggtgag aataccacag acaccttcac cgacttcttt 60 
tctgcactcg atggccatga agcccaaacc ggctcgttac cattcacttt cagctacggt 120 
gactatgaca tgcccctgga tgaagaggaa gatgtgacca attctcggac tttctttgct 3 80 
gccaagattg tcattggcat ggctttggtg ggtatcatgc tagtgtgtgg catcggcaac 240 
ttcatcttta tcactgccct ggcccgctac aaaaagctcc gcaacctcac caacctgctt 300 
atcgccaacc tggccatttc agacttcctc gtggccatcg tgtgctgccc ctttgagatg 360 
gactactatg tggtgcgcca gctctcctgg gagcatggtc atgtcctgtg cgcctctgtc 420 
aactacttgc gtaccgtctc cctctacgtc tccactaacg ccctactggc cattgccatt 480 
gacaggtatc tggccattgt gcacccgctg agaccgcgga tgaagtgtca aacagccgcc 540 
ggcctgatct tcctggtgtg gtcagtatcc atcctcatcg ccattccagc tgcctacttc 600 
accactgaga ccgtgctggt catcgtggag agacaggaga agatcttctg tggtcagatc 660 
tggccggtgg atcagcagtt ctactacagg tcctatttcc ttttggtttt cggcctcgag 720 
ttcgtgggcc ccgtagtcgc catgaccttg tgctatgcca gggtgtcccg ggagctctgg 780 
ttcaaggcgg tgccaggctt ccagacagag cagatccgcc ggacggtgcg ctgccgccgc 840 
aggacggtgc tggggctcgt gtgcgtcctc tctgcctatg tgctgtgctg ggctcccttc 900 
tatggcttca ctatcgtgcg tgacttcttc ccctccgtgt ttgtgaagga gaagcactac 960 
ctcaccgcct tctatgtggt ggagtgcatc gccatgagca acagcatgat caatacgctc 1020 
tgctttgtga ctgtcaggaa taacaccagt aagtacctca agaggatcct gcggcttcag 1080 
tggagggcct ctcccagcgg gagcaaggcc agcgctgacc tcgacctcag gaccacggga 1140 
atacctgcca ccgaggaggt ggactgcatc cgactgaaa 1179 
<210> 64 
<213> 1143 
<212> DNA 
<213> Mouse 
<400> 64 

atgggacccc agaacagaaa cactagcttt gcaccagact tgaatccacc ccaagaccat 60 
gtctccttaa actacagtta tggtgattat gacctccccc tgggtgagga tgaggatgtg 320 
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149 150 

accaagacac agaccttctt tgcagccaaa attgtcattg gcgtggcact ggcaggcatc 3 80 
atgctggtct gcggcattgg caactttgtc ttcattgctg ccctcgcccg ctacaagaag 240 
ctgcgcaacc ttaccaacct cctcatrgct aacctggcca tctctgactt cctggtggcg 300 
atcgtctgct gcccctttga gatggactat ratgtagtac ggcagctttc ctgggcgcat 360 
ggtcacgtgc tttgtgcctc cgtcaactac cttcgtacgg tctccctgta cgtctccacc 420 
aacgctctgc tggccatcgc tattgacaga tacctcgcta ttgtccaccc tttgaaacca 480 
cggatgaatt atcagaccgc ttccttcctg atcgctttgg tctggatggt ctccatcctc 540 
atcgctgtcc catctgccta cttcaccaca gaaaccatcc tcgttatcgt caagaatcaa 600 
gaaaaaatct tctgtggtca gatctggtcg gtggaccagc agctctacta caaatcctac 660 
ttcctcttcg tcttcgggct tgagttcgtg ggtcccgtgg tcactatgac cctgtgctat 720 
gccaggatct cccaagagct ctggttcaag gctgtacctg gcttccagac ggagcaaatc 780 
cgcaagcggc tgcgttgccg ccgcaagaca gtgctactgc tcatgggcat cctcacagcc 840 
tacgtgctgt gctgggcgcc gttctatggc tttaccatag tgcgagactt cttccccacg 900 
gtagttgtga aggagaagca ctacctcacc gccrtctacg tcgtggagtg cattgccatg 960 
agcaacagca tgatcaatac tatatgcttc gtgacggtca agaacaacac catgaaatac 1020 
ttcaagaaga tgctgcggct ccactggcgg ccctctcact acgggagtaa gtccagcgct 1080 
gacctcgacc tcaaaaccag cggggtgcct gccactgaag aggtggattg tatcagacta 1140 
aag ]]43 
<210> 65 
<211> 82 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 65 

tatggcggtg attaccggtg cgtgcgataa agatagccag tgcggtggcg gtatgtgctg 60 
tgcggtgagc atttgggtga aa 82 
<210> 66 
<213> 82 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 66 

agcattcgta tttgcacccc gatgggcaaa ctgggcgata gctgccatcc gctgacccgt 60 
aaagtgccgt tttttggccg cc 82 
<210> 67 
<231> 87 
<232> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 67 

gtatgcatca tacctgcccg tgcctgccgg gcctggcgtg cctgcgcacc agctttaacc 60 
gctttatttg cctggcgcag aaatagg 87 
<210> 68 
<2H> 88 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> 
<400> 68 

cgaatgcttt tcacccaaat gctcaccgca cagcacatac cgccaccgca ctggctatct 
ttatcgcacg caccggtaat caccgcca 
<210> 69 
<211> 85 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 69 

atgatgcata cggcggccaa aaaacggcac tttacgggtc agcggatggc agctatcgcc 
cagtttgccc atcggggtgc aaata 
<210> 70 
<211> 80 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 70 

gatccctatt tctgcgccag gcaaataaag cggttaaagc tggtgcgcag 
cccggcaggc acgggcaggt 
<210> 71 
<211> 243 
<212> DNA 

<213> Artificial Sequence 
<220> 
<223> 
<400> 71 

gcggtgatta ccggtgcgtg cgataaagat 
gtgagcattt gggtgaaaag cattcgtatt 
tgccatccgc tgacccgtaa agtgccgttt 
tgcctgccgg gcctggcgtg cctgcgcacc 
aaa 



agccagtgcg gtggcggtat 
tgcaccccga tgggcaaact 
tttggccgcc gtatgcatca 
agctttaacc gctttatttg 



60 
88 



60 
85 



gcacgccagg 60 
80 



gtgctgtgcg 60 
gggcgatagc 120 
tacctgcccg 380 
cctggcgcag 240 
243 
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[010] SHS« 4 Tfrfcilfc t hMB v S^^Kfc 
£^T. SI 3 , -0-BkHBv8^K^ 
[01] 

10 20 30 40 50 60 

A7GGAGACCACCA7GGGG77CA7GGATCACAATGCCACCAACAC77CCACCAGCTTCCT7 
HETTMGFMDDNATNT5TSFL 

70 30 SO 100 no 120 

7C7GTGCTCAACCCTCA7GGAGCCCATGCCACTTCCTTCCCATTCAAC7TCAGCTACAGC 
SVLNPHGAHATS FPFHFSYS 

130 140 150 160 170 180 

GACTA7GATA7GCCTTTGGA7GAAGATGAGGATG7GACCAA7TCCAGGACGTTCTTTGCT 
DYDMPL D EDE DVTNSRTFFA 

190 200 210 220 230 240 

GCCAAGATTGTCA7TGGGATGGCCCTGGTGGGCATCATGCTGGTCTGCGGCATTGGAAAC 
A K I V IGMALVGI MLVCG I Gfl 

250 260 270 280 290 300 

•FTCATCTTTATCGCTGCCCTGGTCCGCTACAAGAAACTGCCCAACCrCACCAACCTGCTC 
F I F I AALVRYKKLRHLTNLL 

310 320 330 340 350 360 

A7CGCCAACC7GGCCA7CTCTGACT7CCTGGTGGCCA77G7CTGCTGCCCCTTTGAGA7G 
IANLA I5DFLVA IVCCPFEM 

370 360 390 400 410 420 

GAC7AC7A7G7GG7GCGCCAGC7CTCCTGGGAGCACGGCCACG7CC7GTGCACC7C7G7C 
DYYVVRQLSSEHCHVLCTSV 



Ii3] 

910 920 930 940 950 960 

7 A CGGCT 7 CACC A 7CG7GCGC GAC T7CTT C CCCACCG7GT T CGTGAA GGAGAAGCACT AC 
VGF7 IVRDFFPT VFVKEKHY 

970 980 990 1000 1010 1020 

C7CACTGC C T7 C7 ACATCG7CG AG7 GCA1 C GCCA7 GAGC AAC AGCAT GAT CAACAC7 C7 G 
LTAFY I VECIAMSNSM I WTL 

1030 1040 1050 1060 1070 1080 

TGCTTCC7GACCG7CAAGAACGACACCG7CAAG7ACT7CAAAAAGATCATGT7GCTCCAC 
CFV7VKNDTVKYFKK IMLLH 

1090 1100 1110 1120 1130 1140 

TGGAAGGC7TC77ACAATGGCGC7AAG7CCAG7GCAGACCTGGACC7CAAGACAA7TGGG 
W KASYN'GGKS SADLDLKIIG 

1150 1160 1170 1180 1190 

ATGCCTGCCACCCAAGAGGTGGACTGCA7CAGACTAAAATAA 
UPA7EEVDCIRLK* 
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±ZfiM 1 T 10JRISSl»©tt*«r«-r. B*, -O-li 
thIBv8^7>h^, -•-liMITl^t. 

[02] 

430 440 450 460 470 480 

AAC7ACC7GCGCACTGrCTC7C7CTA7G7C7CCACCAA7GCCC7GC7GGCCA7CGCCA77 
NYLRTVSLYVSTNALLAIAl 

490 500 510 520 530 540 

GACAGG7ATC7GGC7AriG7CCATCCGC7GAGACCACGGATGAAGTGCCAAACAGCCAC7 
D R Y L A I VH P LRPRMKCQTAT 

550 560 570 580 590 600 

GGCCTGA7TGCCnGGrCTGGACGGTG7CCATCCTGA7CGCCA7CCC77CCGCCrAC7TC 
GLIALVWTVS ILIAJPSAYF 

610 620 630 640 650 660 

ACCACCGAGACGGTCCTCGTCA7TGTCAAGAGCCAGGAAAAGATCT7C7GCGGCCAGATC 
T7E7YLYI VKSQEKl FCGO I 

670 680 690 700 710 720 

TGGCCTG7GGACCAGCAGCTCTACTACAAGTCCTAC77CCTCTTTA7CTTTGGCATAGAA 
BPVDQQLYYKSYFLF I F G I E 

730 740 750 760 770 780 

TTCG7GGGCCCCG7GGTCACCA7GACCC7G1GC7ATGCCAGGATCTCCCGGGAGCTCTGG 
FYGPVVTUTLCYAR I SREL* 

790 800 810 820 830 B40 

TTCAACGCGG7CCC7GGAT7CCAGACAGAGCAGATCCGCAAGAGGC7GCGC7GCCGCAGG 
FKAVPCFOTEQI RKRLRCRR 

850 860 670 860 890 900 

AAGACGG7CCTGGTGC7CA7G7GCA7CCTCACCGCC7ACG7GC7A7GC7GGCCGCCCTTC 
KTVLVLMC I LTAYVLCHAPF 



[06] 

BIO 920 930 940 950 960 

7ACGGC7TCACCA7CGTGCGCGAC7TCT7CCCCACCGTGTT7GTGAAGGAGAAGCAC7AC 
YGF7 IVROFFPTVFVKEKHY 

970 980 990 1DD0 1010 1020 

CTCAC7GCCT7CTACATCGTCGAGTGCATCGCCA7GAGCAACAGCA7GATCAACACTCTG 
LTAFYIVECIAUSNSM1NTL 

1030 1040 1050 1060 1070 1060 

7GC7TCG7GACCG7CAAGAACGACACCG7CAAGTACTTCAAAAAGATCATGTTGCTCCAC 
CFV7VKWDTVKYFKKIHLLH 

1090 1100 1110 1120 1130 1140 

7GGAAGGCTTCT7ACAA7GGCGG7AAG7CCAGTGCAGACC7GGACC7CAAGACAATTGGG 
WKASYNGGKSSADLDLKTI G 



1150 1160 1170 1180 1190 

A7GCCTGCCACCGAAGAGGTGGAC7GCATCAGAC7AAAA7AA 
UPA7EEVDCIRLK* 
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im4) 



1Mb) 



10 20 3D 40 50 60 

ATCGAGACCACCATGGGCTTCATGGATWCAATGCCACCAACACTTCCACCAGCTTCCT7 ' 
METTMGFMDONATNTSTSFL 

70 80 90 100 110 120 

TCTGTGCTCAACCCTCATGGAGCCCATGCCACT7CCTTCCCAT7CAACTTCAGCTACAGC 
SVLNP HGAHATSFPFNFSYS 

130 140 150 160 170 180 

GACTATGATATGCCTTTGGATGAAGATGAGGATGTGACCAATTCCAGGACGTlCnTGCT 
DYDHPLDEOEDVTNSRTFFA 

ISO 200 210 220 , 230 240 

G C CAAGA T TGT C ATT GG G AT GGC CCTGG T G GGCATC AT G CT GGTCT G CGGC ATT GGA A AC 
A K I V I G MALVGIHLVCGI GK 

250 260 270 280 290 300 

TTCATCTTTA7CGCTGCCCTGGTCCGCTACAAGAAACTGCGCAACCTCACCAACCTGCTC 
FIFIAALVRYKKLRN LTNLl 

310 320 330 340 350 36D 

ATCGCCAACC7GGCCATCTC1GACTTCCTGGTGGCCATTGTCTGCTGCCCCTTTGAGATG 
I A M L A I SDFLVAIVCCPFEM 

370 380 3S0 400 410 420 

GACTACTATG7GGTGCGCCAGCTCTCCTGGGAGCACGGCCACGTCCTGTGCACCTCTGTC 
DYYVVRQLSIEHGHVLCTSV 



430 440 450 460 470 460 

AAC7ACCTGCGCAC7GTC7C7C7C7A7GTC7CCACCAA7GCCCTGC7GGCCA7CGCCA77 
NYLRTVSLYVSTNALLAIAI 

490 500 510 520 530 540 

GACAGGTATCTGGC7ATTGTCCATCCCCTGAGACCACGGA7GAAGTGCCAAACAGCCACT 
ORYLAI VHPLRPRMKCOTAT 

550 560 570 58D 590 600 

GGCC7GATTGCCT7GGTGTGGACGGTGTCCATCCTGA7CGCCATCCCTTCCGCCTAC77C 
GLIALVffTVSl L IAIPSAYF 

610 620 630 640 650 660 

ACCACCGAGACGGTCCTCGTCATTGTCAAGAGCCAGGAAAAGATCTTC7GCGGCCAGATC 
TTETVLVIVKSQEKIFCGQ I 

570 680 690 700 710 720 

' TGGCCTGTGGACCAGCAGCTCTACTACAAGTCCTACTTCCTCTTTATCTTTGGCATAGAA 
KPVDQQLYYKSYFLFIFGIE 

730 740 750 760 770 780 

TTCGTGGGCCCCGTGGTCACCATGACCCTGTGCTATGCCAGGATCTCCCGGGAGCTCTGG 
FVGPVVTUTLCYARISRELW 

7S0 800 B10 820 830 840 

T T CAAGGCG GTCCCT GG AT T CCAGACAG AGC AGATC CGC AAGAGGC T GC GCTGC CG CA GG 
FKAVPGFQTEO I RKRLRCRR 

850 860 670 880 690 SOO 

AAGACGGTCC7GGTGCTCA7GTCCATCCTCACCGCCTACGTGCTATGCTGGGCGCCCTTC 
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